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Tradition and Change
New Jersey Institute of Technology has entered its second century
as the largest technological university in the metropolitan area, with
more than 7,000 students enrolled in degree programs from the
baccalaureate through the doctorate and a total of 11,000 students
attending courses ranging from pre-college to postgraduate continuing professional studies.
NJIT's traditions of service date back to 1881, when Newark Technical School was founded to provide an academic background for
the apprentices of a growing industrial center. Keeping pace with the
developing urban region, the school began offering bachelor's
degrees in engineering in 1919, and subsequently changed its name
to Newark College of Engineering. After World War II, the school
expanded rapidly, reflecting the increasingly sophisticated technological base of our society. Graduate programs in engineering were
introduced, and the school began a program of physical expansion.
In 1968, the school began to diversify its academic offerings. New
programs were developed in science, management, engineering
technology, and computer science. In 1974 the School of Architecture was opened. Interdisciplinary research centers were developed,
devoted to information age technology, the protection and management of air and water resources, and the management of hazardous
and toxic substances. Additional centers were established for research in computer conferencing and law and technology.
Through these developments NJIT has emerged as the comprehensive, technological university of New Jersey. The name, New
Jersey Institute of Technology, selected in 1975, affirms this broadened mission, as well as the accelerated growth and diversification
in which the university is now engaged.

Graduate Division
The increasing complexity and diversity of scientific knowledge have
placed new demands on engineers, scientists, architects, managers,
and computer specialists in the practice of their professions. The
Graduate Division of New Jersey Institute of Technology offers programs to meet the need for skilled professionals conversant with
increasingly sophisticated technology and prepared to address the
complex and compelling issues facing society. Our graduates pursue
careers in the academic, public and industrial communities of our
cities, state and nation.
NJIT offers programs of advanced study leading to the Master of
Science, the Master of Architecture, the Degree of Engineer, the
Doctor of Engineering Science, and the Doctor of Philosophy in
Management (jointly with Rutgers University). It is expected that the
Doctor of Philosophy in Computer Science and the Doctor of
Philosophy in Environmental Science will be offered in fall 1986.
All programs may be pursued on either a full-time or a part-time
basis. A schedule of programs follows.

The Foundation at NJIT
The Foundation is a privately incorporated resource development
organization that has as its goal the support of excellence in instruction, research, and public service programs at New Jersey Institute
of Technology. The Foundation encourages private philanthropy on
behalf of the university. Among the support activities of the Foundation are the funding of graduate student fellowships and grants
to faculty to encourage research in advanced fields. Outstanding
leaders from industry serve as Overseers of the Foundation and
provide a vital link with the private sector.

Research Centers and Special Laboratories
Industry/University Cooperative Center for Research
in Hazardous and Toxic Substances
This center, designated a national research center by the National
Science Foundation and an Advanced Technology Center by the
State of New Jersey, incorporates six divisions concerned with the
management of hazardous materials. Based at NJIT, it is funded by
government and industrial sponsors, which play an active role in its
management. The center conducts research through an academic
consortium that also includes Stevens Institute of Techology, the
University of Medicine and Dentistry of New Jersey, Rutgers University, and Princeton University.

Center for Training for Hazardous Occupations
and Environments
This center, part of the Industry/University Cooperative Center for
Research in Hazardous and Toxic Substances, is designed to respond to the need to train people in the community, in industry, or
in the state who are involved with hazardous occupations and/or
materials. It focuses on the analysis and identification of problems
and techniques for handling hazardous and toxic materials. Clients
include members of the New Jersey Department of Labor.
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Institute for Hazardous and Toxic Waste
Management
IHTWM oversees research programs in environmental areas with the
sponsorship of private corporations and governmental agencies. It
provides opportunities and support to graduate students engaged
in such research.

Center for Information Age Technology (CIAT)
CIAT provides businesses, government and nonprofit agencies, and
educational institutions with expertise in incorporating computer
technologies into their operations. CIAT also conducts needs
assessments, offers guidance in the selection of suitable hardware
and software, and helps introduce the workforce to computer technology.

Center for Computerized Conferencing and
Communications
Based at this research center is NJIT's Electronic Information Exchange System (EIES), a 2,000-member international computerized
communications network used by executives, managers and professionals in more than 100 major corporations and by such projects
as the White House Conference on Productivity.

Air Pollution Research Laboratory
Airborne carcinogens and other pollutants are monitored, measured,
and characterized in the Air Pollution Research Laboratory. The wide
range of environmental research undertaken at the facility includes
the safety of unvented indoor kerosene heaters; assessment of regional air pollution trends; characterization of pollutant levels and
possible mutagens in urban versus rural air; and meteorological
effects on air pollution.

Center for Water Resource Management
This research center will undertake studies to assure continuing,
dependable supplies of water, provide a foundation for appropriate
financial management of water supply systems, and enable more
effective capitalization and management of utilities.

Center for Computer Integrated Manufacturing (CIM)
This center will advance the development of computer and communications technology which will lead to the integration of virtually
all manufacturing functions in the factory of the future. The center
will educate people in the new manufacturing technologies and
promote basic and applied research in advanced computer-based
design, engineering, and production.

Center for Productivity Assistance and
Industry Consortium in CAD/CAM Robotics
A cooperative venture between NJIT and private companies, the
Consortium is helping industries increase productivity through factory automation and computer-assisted design and manufacturing
procedures. The Consortium, a part of CIM, supports research in
several broad areas of concern to industry, including industrial robotics, automated work cells, programmable controllers, work
measurement and analysis, productivity improvements and humanmachine interactions.

Drexler Research Laboratory
Research in materials science is conducted at The Drexler Research
Laboratory. The research is concerned with several aspects of surface modification, including the development of thin films and ion
technology. Among the processes currently under investigation are
ion sputtering and ion cluster beam technology, an important new
area for thin film formation.

Plastics Processing Laboratory
This center is the beneficiary of NJIT's close ties with the Society
of Plastic Engineers and local industry. Interdisciplinary research in
plastics, conducted largely by the chemical and mechanical engineering departments, includes rotational molding of thermoplastic
powders, impact characteristics of structural foams, modeling of a
plasticating extruder, and other aspects of processing, mechanical
properties, rheology, and polymer chemistry.

Center for Biomedical Engineering
This center is a cooperative effort of NJIT and several hospitals to
apply engineering principles to the elucidation of mechanisms of
disease and to the development of new treatment modalities for
medical disorders. Funding comes from governmental agencies, private corporations, and foundations.

Building Engineering and Architectural Research
Center
Designed to meet diverse needs in engineering, architecture, environmental planning, and regulatory agencies, the center represents
a coalition of architects and engineers working together to conduct
research programs on buildings, using advanced technologies to
improve building performance.

Macro Lab
Designed for use by scientists and students with physical disabilities,
this unique research facility is also used as a testing ground for new
inventions and the development of equipment to make laboratories
accessible to physically handicapped scientists. It is located in the
Mechanical Engineering Center.

Center for Law and Technology
This center provides services on issues of public interest in the state
of New Jersey which are of a legal/technical nature.

Center for Reliability Research
This center conducts research programs on the reliability of electronic components.

Extension Programs
NJIT provides opportunities for students to benefit from its graduate
programs at a number of off-campus sites across the state. Students
seeking advanced degrees as well as students interested in professional development may apply.
Students attending off-campus programs receive the same quality
instruction as those on the main campus. Tuition is usually the same
for on-campus and extension programs. Admissions applications are
processed at the main campus and all students are subject to the
same admissions criteria wherever they attend class. Registration,
advisement and book distribution are conducted where the classes
are held. Courses are offered in the early evening to accommodate
the part-time student.
Master of Science in Computer Science degree programs are
offered in Cinnaminson and in Madison, New Jersey. Graduate level
courses in electrical engineering are offered in Rockaway, New
Jersey.
For more information about these programs and other off-campus
offerings, contact the Office of Extension Programs, (201) 596-3641.

The Division of Continuing Education
The Division of Continuing Education provides non-credit courses for
professionals seeking skill enhancement and technological development. Courses, seminars and workshops are offered in a wide range
of technological disciplines and related areas, including management courses for the engineer and scientist, advanced computer and
information science programs, and technology programs. Other
areas include licensing reviews for architects, and courses relating
to critical issues such as hazardous and toxic waste disposal. The
Division serves more than 5,000 students yearly and is rapidly expanding to meet the increasing demand for continuing professional
education.
Members of the Continuing Education faculty are drawn from the
Institute and from industry. Certificates of completion and continuing
education units (C.E.U.'s) are awarded for each non-credit program
satisfactorily completed. Courses are offered at convenient times and
at a number of locations throughout the state as well as the NJIT
campus in Newark.
For additional information contact the Division of Continuing
Education, (201) 596-3060.
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The NJIT Campus
Overlooking the modern office buildings that make up the Newark
and New York City skylines, stands Eberhardt Hall. NJIT's "castle".
Once the Newark orphanage, it now houses the Institute's administrative offices. The red brick building was constructed in 1865 and
was designated a historic landmark in 1973. Behind this grace and
charm stands a campus of sleek contemporary lines with glass and
granite structures punctuated by the tree-shaded Campus Green.
The campus is located close to NJIT's sister institutions, the Newark
campus of Rutgers University, Essex County College, and the University of Medicine and Dentistry of New Jersey.
NJIT is only a few blocks from Route 280 and is easily reached
by public transportation from many points in New Jersey, New York,
and Pennsylvania.
The oldest of NJIT's original buildings still in use is Colton Hall,
built in 1911 and now housing the completely renovated modern
studios of the School of Architecture. Next to Colton is Campbell Hall,
built in 1926, and its Annex, built in 1930. Rapid growth after World
War II led to the construction of Weston Hall, now the home of NJIT's
Computerized Conferencing and Communications Center, and Cullimore Hall, a classroom and office building.
In 1966, NJIT's expanded campus was dedicated, increasing the
land area from two acres to more than twenty, and the number of
buildings from six to eleven. Opened simultaneously were an electrical engineering building, campus and student center, alumni
center, operations building, and complete physical education plant
including a large gymnasium, swimming pool, specialized sports
areas, athletic field, and tennis courts. Subsequent construction included a library/theater building and chemical engineering/chemistry complex. Most recently the campus has been enlarged
to thirty-four acres; new facilities include the first campus residence
hall in Newark, a 210-bed dormitory, as well as a modern mechanical
engineering center. A second residence hall, a modern high-rise
reserved largely for graduate students and housing 250, was completed in 1984. NJIT has begun work on the design of an Environmental Science and Engineering Building to house the Industry/University Cooperative Center for Research in Hazardous and
Toxic Substances and the Advanced Technology Center. An Information Technologies building is also planned to house the Computer
Integrated Manufacturing Center, the Computerized Conferencing
and Communications Center, and the Center for Information Age
Technology.

Computing Center
The Institute provides students and faculty with training in, and access to, a full range of computers and computer services. Students
may utilize the modern centralized computing system maintained at
the Computing Center, as well as mini and micro-computers housed
in various departments. The Institute has an on-campus mainframe
computer and acts as the northern node of the New Jersey Educational Computer Network which provides an impressive spectrum of
computer capabilities. Remote access to the computing facility is
available from terminals located at various sites on campus for online timesharing, as well as from non-centralized peripherals for job
entry into open batch.
Eight on-campus VAX computers serve one or more aspects of
academic computing at the Institute. Both VAX/VMS and UNIX operating systems are provided, while network services are provided by
a campus-wide Ethernet connection. Computer Aided Design (CAD)
and Computer Aided Manufacturing (CAM) work stations are operative on campus. A Newark Remote Access Center has been established at NJIT. It will provide NJIT, Stevens Institute of Technology,
and the University of Medicine and Dentistry of New Jersey access
via high speed lines to the John Van Neumann Center for Scientific
Computing, the new $100 million dollar supercomputer center at
Princeton, N.J.
Courses providing training in computer use are offered at NJIT.
Micro labs for student seminars are provided on campus, as well
as high speed laser print capability.
A large library of selected applications programs and program
preparation facilities has been collected and is easily accessed online via the computer system. The staff at the Center can be consulted
on the use of the computer facilities and for help in determining

appropriate solutions for particular problems.
In addition, the Department of Higher Education has established
a state-wide Computer Integrated Manufacturing (CIM) software
center at NJIT, to collect, review, and engage in research related to
software for computer integrated manufacturing.

Library Services
The Institute's Robert W. Van Houten Library, centrally located on
the campus, provides facilities for study, research, and browsing.
Approximately 130,000 volumes are available for student use, and
1,350 periodical subscriptions are received. Also on file are many
indexing and abstracting services which give access to the literature
of engineering, science, management, architecture, and other subject areas.
To supplement the resources of the Institute Library, students have
the privilege of borrowing material from the Newark Public Library
and the Rutgers-Newark Library as well as the libraries of the other
nearby institutions of higher learning. Other libraries in the area, such
as those of the Chemists' Club and the Engineering Societies, may
be used for reference purposes. Inter-library loan arrangements with
more distant institutions are also available.
Memorial gifts from the personal libraries of people formerly associated with the Institute have been received. Foremost among
these gifts are books and periodicals from the collection of charter
trustee Dr. Edward Weston. The rare book collection of Dr. Edward
Weston is maintained by the Library and is available to scholars and
others interested in the history of science and technology.

Architectural Information Center
The Architectural Information Center houses a collection of 63,000
slides, a core collection of architecture books, rare books, journals,
drawings and maps.

Student Services
The Office of the Dean of Student Services administers and coordinates the activities of the Student Services Division which includes
the Campus Center, Counseling Center, Placement, Residence Life,
Services to Evening Students, Physical Education and Athletics, and
Health Services. The office also administers special programs for
women, veterans, international students, and handicapped students.
The office is located on the third floor of Eberhardt Hall, Room 33E.
The phone number is (201) 596-3466.
The following supportive services are available to students. Detailed information may be obtained by contacting the respective
directors.
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The Center

International Students

The Center is the location for a wide variety of events, including art
exhibits, films and concerts. On the lower level there is a recreation
area with billiards, ping pong, bowling and pinball. A photo laboratory is available for use by qualified photographers. Student organization offices and the Bookstore are also located on the lower
level.
Center Information Desk personnel provide information about the
campus and community events, public transportation and I.D. cards.
In addition, the Center Desk makes available to students the Institute
telephone directory and discount tickets for musical, theatrical, and
sporting events. Parking tokens are also sold at the Center Desk.
The Center is open Monday through Thursday from 8 a.m. to 7:30
p.m. and Friday from 8 a.m. to 5 p.m. The phone number is (201)
596-3605.

International students holding (F-1) visas should arrange an appointment to meet with the international student advisor as soon as possible after their arrival. Holders of (F-1) visas must maintain full-time
registration status (a minimum of 9 credits) throughout their entire
period of study. The office is located in Room 33E. The phone
number is (201) 596-3466.

Food Services
Two separate food operations are available at The Center. The
cafeteria is an Institute-operated dining facility providing breakfasts,
lunches and dinners. The Pub, a non-profit corporation, offers moderately priced sandwiches and snacks and, to those over 21 years
of age, beer and wine.

Counseling Center
The Counseling Center, staffed by experienced counselors, is available to any student seeking confidential personal counseling. In
addition to the professional counseling staff, a psychiatrist is available through the center, for consultation as needed. The Counseling
Center also conducts various group workshops, maintains a library
of career and graduate school information, and administers supportive testing. Students are welcome to come in and browse through
the informational materials or speak with a counselor.
The Center is on the third floor of Eberhardt Hall, Room 37E, and
is open from 8 a.m. to 6:30 p.m. Monday through Thursday, and until
5 p.m. on Friday. The phone number is (201) 596-3414.

Placement
The office provides information and counseling on career planning,
job opportunities, employer characteristics and employment trends;
schedules interviews with employers visiting the campus; maintains
an active list of full-time employment opportunities and lists summer
and part-time jobs for undergraduate and graduate students. It also
conducts appropriate surveys of alumni career progress.
The Placement Office is located on the second floor of Cullimore
Hall (Room 212M) and is open: Monday and Tuesday from 8:30 a.m.
to 6:30 p.m.; Wednesday, Thursday and Friday from 8:30 a.m. to 4:30
p.m. The phone number is (201) 596-3645.

Residence Life
On-Campus—Apartment-style housing is available to graduate students in a residence hall. See the section on tuition and fees for
specific information regarding housing costs. Accommodation is limited and early application is recommended. Students seeking oncampus housing should apply directly to the Director of Residence
Hall II, NJIT, Newark, NJ 07102. Please do not contact the Graduate
Division. The phone number is (201) 596-3040.
Off-Campus—The Office of Residence Life maintains a list of available off-campus housing. This listing does not constitute university
approval of the accommodations and students must make their own
arrangements with the individual landlord. The off-campus housing
list is updated annually each summer. Costs of apartments generally
range between $150 and $300 per month, plus utilities.

Services to Evening Students
The Student Services evening staff is available from 5 p.m. to 7 p.m.,
Monday through Thursday, at the Center Desk, to provide information and counseling.
Special services include advisement, tutoring, trips, social activities, tickets to sporting and other events, and a monthly newsletter
highlighting special events, programs and services.

Disabled Students
The Institute provides the following services to disabled students:
counseling services in the Counseling Center for general information
and assistance in problem-solving, parking and registration; instructional aids, such as the Kurzweill reading machine at the library,
available to blind and learning disabled students; and the Mechanical
Engineering department's Macro-lab facility, open to disabled and
non-disabled students who need to have modified laboratory facilities.

Physical Education and Athletics
The Division of Physical Education and Athletics encourages the use
of its facilities which include tennis courts, an olympic-size pool, etc.
Recreational areas are open from 7 a.m. to 9:30 p.m. Monday
through Friday and from 9 a.m. to 4 p.m. on Saturdays, with limited
availability on Sundays.
The division provides a variety of programs to meet the diverse
needs and interests of the NJIT community, including programs of
skills instruction, intramural and intercollegiate competition, sports
clubs, and open recreation. For information contact the division office in the Entwisle Physical Education Building. The phone number
is (201) 596-3637.

Health and Accident Insurance
The Institute offers health and accident insurance coverage to students at low cost. International students are provided with basic
coverage as part of their student fee. Further information may be
obtained from the Dean of Student Services. The phone number is
(201) 596-3466.

Health Services
The Office of Health Services is located on the second floor of the
Entwisle Physical Education Building and is responsible for providing
health services for the NJIT community.
Professional medical services are available as follows:
Physician Consultations—both on- and off-campus by arrangement
through Health Services.
Emergency Medical Technician—(201) 596-3622, between 8 a.m.
and 9 p.m. weekdays. Public Safety, 596-3115, between 9 p.m. and
8 a.m. weekdays and on a 24-hour basis on weekends (restricted
to emergency transportation to local hospitals).
Certified Athletic Trainer—(201) 596-3636, between 3 p.m. and 9 p.m.
(restricted to intercollegiate athletics).
Information—about the nature of services rendered can be obtained
by contacting the Health Services Office at (201) 596-3622, between
8 a.m. and 4 p.m.

Property Loss
The Institute is not responsible for loss of property by fire or theft
in its buildings or on its grounds.

Graduate Student Association
The Graduate Student Association was founded in 1983 to promote
the interests of graduate students, enhance program quality, foster
student-faculty communication and provide for the needs of advanced degreee students.
Membership in the GSA is open to all graduate students without
charge, and each degree program is represented on the GSA Council. Students interested in serving on the council or learning more
about the GSA should contact the chair, Graduate Student Association, c/o Graduate Division.
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Programs of Graduate Study
Designated
Master's
Degree

Undesignated
Master's
Degree

Applied Mathematics

MS

Applied Science

MS

Architecture

Degree of
Engineer

Doctor of
Engineering
Science

Doctor of
Philosophy

MArch
MSAS

Biomedical Engineering

MS

Chemical Engineering

MSChE

MS

ChE

DES

Civil Engineering

MSCE

MS

CE

DES

Computer Science

MSCS

Electrical Engineering

MSEE

Engineering Science

PhD*
MS

EE

DES

MS

Environmental Engineering

MSEnE

MS

Environmental Engineering
(Toxicology)

MSEnE(T)

MS

Environmental Science

MSEnSc*

MS

Industrial Engineering

MSIE

MS

Management and Organizational
Studies

DES*

PhD*

MS

Management

PhD†

Management Engineering

MSEM

MS

Manufacturing Engineering

MSMfE*

MS

Mechanical Engineering

MSME

MS

*New programs subject to approval by State Board of Higher Education.
Anticipated initial offering date is fall 1986.

ME

DES

†Offered jointly with Rutgers University.
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Admissions
Master's Degree Programs
Master's programs are designed to meet the varied needs for advanced education required for success in work of a professional
nature in an era of rapidly expanding technology. Programs may be
pursued which lead to either a master's degree with designation in
the field of specialization or a master's degree without designation.
Designated Master's Degree—generally requires somewhat greater
specialization and is normally awarded only to students who pursue
the same discipline at both the bachelor's and master's levels. A
student wishing to change engineering fields may be admitted to a
program leading to a designated master's degree by satisfactorily
completing appropriate undergraduate and/or graduate prerequisites in addition to the normal graduate degree requirements of
the department.
Undesignated Master's Degree—pursued by students whose
bachelor's and master's studies will be in different disciplines or by
those who wish to pursue a broad program at the master's level.

Admissions Requirements
Applicants for admission to graduate study must have completed an
approved and accredited program with a demonstrated record of
superior academic achievement. Students are generally required to
have placed in the top half of their graduating class and department
and to have achieved a cumulative grade-point average no lower
than 2.5 on a 4.0 scale. This represents a minimum standard; individual departments may impose more stringent requirements. Applicants who hold a Bachelor of Science degree in Engineering Technology or Industrial Administration must have graduated in the top
quarter of their class and have a cumulative grade point average of
at least 3.0.
Graduates of European Universities—must hold a first or second
class (division one) degree.
Graduates of Universities in Taiwan, Korea, People's Republic of
China—must have a cumulative grade record of at least 70%.
Graduates of Indian Universities—must hold a first class degree.
Bridge Programs—for students whose baccalaureate degree is in a
non-quantitative field (liberal arts, humanities, etc.), the Department
of Computer and Information Science and the Department of
Chemistry and Chemical Engineering have formulated "bridge programs" which set out conditional course work requirements in detail.
For more information, consult the Degree Programs section of this
catalog.

Admissions Procedures
Application Application must be made on the Graduate Admission
Form which may be obtained from the Graduate Division. A nonrefundable fee of $20 must accompany the application. Two official
transcripts from the institution which conferred the baccalaureate
degree and one official transcript from each other institution attended are required. To be accepted as official, transcripts must be sent
directly to the Graduate Division by the institutions concerned. Applications for fall (September) admission must be received by June 5;
for Spring (January) admission by November 5. Supporting documents must also reach the Graduate Division by the above dates.
Incomplete applications or applications received after these dates
will normally be processed for the following semester.
For admissions information and requests for publications contact:
Director of the Graduate Division
New Jersey Institute of Technology
Newark, New Jersey 07102
(201) 596-3460

Graduate Record Examination (GRE) The GRE is not required of
all applicants but may be required in individual cases, particularly
of those who seek financial support, those with marginal academic
records (GPA's between 2.5 and 3.0) and those without demonstrated quantitative aptitude. The GRE is normally required of all
applicants to the bridge programs in computer science and chemical
engineering. Expected minimum scores in the general (formerly aptitude) section of the GRE are: 450-Verbal, 600-Quantitative, and 550Analytic. Subject test scores are not required. For further information
about the GRE or to arrange to take it, contact:
Educational Testing Service
P.O Box 592, Princeton
New Jersey, 08541
(Phone 609-771-7670 8:30 am to 9:30 pm).
Students required to submit GRE scores cannot be considered for
admission until their scores are received.
Graduate Management Admissions Test (GMAT)
not required.

The GMAT is

Program Transfers Students who wish to transfer from one master's program to another must complete an application for admission
to the new program and provide appropriate supporting materials.
Courses taken in one program are not necessarily transferrable to
another, nor may credits be applied to more than one program.

Degree of Engineer
The continuing growth of technology and the increasing necessity
for the application of new scientific knowledge in engineering practice have placed growing demands on the practicing professional
engineer. To help meet these demands and to assist in the development of a high level of competence in the practicing engineer, the
Institute offers programs leading to the Engineer degrees: Chemical
Engineer (ChE), Civil Engineer (CE), Electrical Engineer (EE), and
Mechanical Engineer (ME).
These programs are intended for those with a suitable background
of engineering practice. The scope of scientific and technical competence sought will be broader than that required for the master's
degree. The program will emphasize the application of new knowledge, particularly in relation to the engineer's role in the design
process.

Admissions Requirements
Minimum requirements for admission are a master's degree in the
appropriate engineering field and three years of professional experience at an acceptable level with evidence of responsibility for
work in the field in which the degree is sought. A GPA of at least
3.25 in previous graduate studies is expected.

Admissions Procedures
Applicants follow the same admissions procedures as they would for
a master's degree. In addition, letters of recommendation are required from each of the following:
• The chairperson or advisor of the department of major study in
the applicant's undergraduate school.
• The chairperson or advisor of the department of major study that
conferred the applicant's master's degree.
• An employer (or employers) who can describe in detail the nature
of the applicant's industrial experience.
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Doctor of Engineering Science
The industrial, governmental and academic sectors have an increasingly urgent need for creative research scientists and engineers in
areas of high technology. Responsive to such needs, New Jersey
Institute of Technology has formulated programs leading to the Doctor of Engineering Science degree. These programs are available in
chemical engineering, civil engineering, electrical engineering and
mechanical engineering. The Institute is seeking State approval to
offer the Doctor of Engineering Science in Environmental Engineering.

Admissions Requirements
Admission to the doctoral program is normally limited to those who
hold an academically appropriate master's degree. Exceptionally
strong candidates without a master's degree may be considered. A
GPA of at least 3.50 in previous graduate studies is expected.
An applicant who wishes to pursue a doctoral degree in a field
different from that of previous advanced study and who is otherwise
qualified may establish eligibility for the field of choice by satisfactory
completion of a program of study recommended by the prospective
department of specialization.

Admissions Procedures
Applicants follow the same admissions procedures as they would for
a master's degree. In addition, letters of recommendation are required from each of the following:
• The chairperson or advisor of the department of major study in
the applicant's undergraduate school.
• The chairperson or advisor of the department of major study that
conferred the applicant's master's degree.
• An employer or other person familiar with the applicant's professional work or activity.

Doctor of Philosophy
The Institute offers the Doctor of Philosophy in Management (jointly
with Rutgers University). It is seeking State approval to offer the
degrees of Doctor of Philosophy in Computer Science and Doctor
of Philosophy in Environmental Sciences. It is anticipated that the
pending degree programs will be offered in fall 1986. Contact the
Office of the Graduate Division for further information.

Admission Classifications
DEGREE STUDENTS
Regular Admission
Applicants who meet the Institute's scholastic standards and have
an appropriate disciplinary background will be accorded regular
admission.

Conditional Admission
Applicants who do not possess the disciplinary or curricular background stipulated for a particular degree program but who have an
academic record which meets the Institute's scholastic standards
may be granted conditional admission. Such students will be required to complete certain courses with specified grades before
being accorded regular admission. These conditional courses may
be at either the undergraduate or graduate level and may be in
addition to the minimum credits required for a degree. Students must
not take more than three other courses at NJIT before meeting the
terms of their conditional admission and failure to meet the conditions may result in dismissal from the Graduate Division.

Contingent Admission
Students who apply before completing their bachelor's degree and
whose records demonstrate superior academic achievement may be
accorded contingent admission. Such students must show proof of
graduation before being permitted to enroll in a master's program
at NJIT.
International students may be accorded contingent admission but
must submit proof of an earned baccalaureate degree before an 1-20
can be issued to them.

Probationary Admission
NJIT expects applicants to possess a superior academic record.
However the Institute recognizes that interest, creativity, maturity,
and motivation are also important determinants of success in graduate study. In exceptional circumstances, students who do not meet
the Institute's minimum admission standards may be admitted on
probation. Such students must submit supplementary evidence of
their potential for success in graduate work. Appropriate materials
include, but are not limited to: letters of recommendation; Graduate
Record Examination scores; a publications record; prior research
experience; a record of exceptional career development; a statement
of the applicant's objectives, interests, and professional experience.
Students granted probationary admission will be required to
achieve specified grades in stipulated courses. These courses may
be additional to the minimum credits required for a degree. Students
must attain the required grades within their first two semesters; those
who fail to do so will be dismissed from the Institute.

NON-DEGREE STUDENTS
Students seeking non-degree status should contact the Graduate
Division for a "Non-Degree Application Form". Application deadlines
are:
For Fall—August 13
For Summer—May 13
For Spring—January 5

Post-Master's Students
Students who have completed the requirements for, or have been
awarded appropriate advanced degrees and who wish to register for
additional courses may enroll as post-master's students.

Special Students
Graduate degree students at other colleges or universities may enroll, for credit, in courses at New Jersey Institute of Technology. In
addition to satisfying the prerequisites for the course(s) involved,
students must furnish a letter of approval from an appropriate administrative officer of their own institution.
Qualified undergraduates at New Jersey Institute of Technology
may satisfy undergraduate elective requirements by satisfactory
completion of certain graduate courses. Such students must receive
the written approval of their advisor for 500-level courses. Approval
for 600- and 700-level courses must be obtained in writing from their
advisor and the Director of the Graduate Division. Forms are available from the Graduate Division.
Academically qualified students who do not desire to enter degree
programs may enroll for certain individual graduate courses. Such
students must present transcripts of previous academic work or
other appropriate evidence at each registration in order to indicate
adequate preparation for the course work involved. If approved by
the Graduate Division, registration will be permitted, but only if facilities are available. The cumulative number of courses to be taken by
such students may be limited by the Graduate Division but in no case
may exceed three. While parallel criteria are employed in approving
special and degree students, permission to enroll as a special student does not imply eventual admission to a degree program. Students rejected for admission to the Graduate Division are not permitted to register as special students.

Auditors
Non-degree students who wish to attend courses for which they are
qualified, but who do not wish to participate in the work of the
courses, may be permitted to enroll as auditors. Registration will be
approved only after a review of credentials by the Graduate Division
and only to the extent that class places are available after registration
of degree students. An appropriate designation signifying the auditing of a course will be made on the student's record, but no credit
will be granted for the course. Students who wish to audit a course
must state their intention to do so at the time of registration. A change
to or from auditor status is not permitted once a semester has begun.
Students who audit a course are required to pay full tuition and fees.
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ADMISSION OF TRANSFER STUDENTS
Students enrolled in graduate programs at other institutions may
apply for transfer to NJIT by completing the normal application
procedure. In addition, international students wishing to transfer
from other educational institutions in the United States must:
• have achieved a cumulative grade-point average of at least (3.0)
in graduate courses taken at their current institution;
• complete the required immigration procedures for transfer;
• be eligible for admission to the NJIT program of their choice.
Transfer students may obtain credit for courses taken at their
current institution by following the procedures outlined in the section
"Transfer of Credit".

ADMISSION OF INTERNATIONAL STUDENTS
New Jersey Institute of Technology welcomes applications from international students who have a demonstrated record of superior
academic achievement. In addition to the procedures stated above,
international students are required to provide evidence of English
language proficiency by submitting Test of English as a Foreign
Language (TOEFL) examination scores. Successful applicants are
expected to achieve a score of at least 500. Those seeking financial
support from the Institute will be required to achieve a score of at
least 550. Information concerning TOEFL may be obtained from: Test
of English as a Foreign Language, Educational Testing Service,
Princeton, New Jersey 08540.
In accordance with U.S. Immigration and Naturalization Service

requirements, international students must also submit to the Graduate Division a Certificate of Financial Status in order to demonstrate
the availability of financial resources sufficient to meet the costs of
their anticipated stay at the Institute. Forms for this purpose are
included with admission materials; additional copies may be obtained from the Graduate Division. In estimating expenses, overseas
students should note that they will be required to pay non-resident
tuition rates (see page 10).
Students may include in their statement of assets financial support
awarded by the Institute. Financial awards made by the Institute are
based on merit, not financial need. A student's assets are not taken
into consideration.
Students from countries whose universities do not provide transcripts or who experience exceptional difficulty in obtaining transcripts should contact the Graduate Division for special instructions.
Students whose credentials cannot be evaluated by the Division will
be required to submit a Credential Evaluation Report from an approved agency. Contact the Division for further information.

ADMISSION DECISION NOTIFICATIONALL DEGREES
Application files, once complete, are reviewed by the Director of the
Graduate Division and a departmental admissions committee. Candidates may be rejected or accorded regular, conditional, contingent,
or probationary admission and will be notified by mail. Decisions
cannot be communicated by phone or to third parties.
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Tuition, Fees and Financial Aid
Schedule Change Fee

Tuition and Fees
New Jersey Institute of Technology reserves the right to revise its
charges for tuition and fees as required by increased educational
costs. Tuition and fees are established by the New Jersey State
Board of Higher Education.

EXPENSES
The Graduate Division estimates full-time students' expenses for the
1985-1986 (nine-month) academic year to be:

New Jersey
Resident

Non-New Jersey
Resident

International
IF-1) Student

$2590
600
1600
2000
450
$7240

$3490
600
1600
2000
450
$8140

$3520
600
1600
2000
450
$8170

Tuition and Fees
(9 credits)
Books
Food
Housing
Transportation

NOTES:
1. Requirements for residency are defined in NJAC 9:14.1 et seq. Applications
for New Jersey resident status are available in the Office of the Registrar. Final
determination of a student's resident status is made by the Registrar.
2. This schedule applies to programs offered on campus. Tuition charges for
off-campus programs may be different.
3. Graduate students enrolling in undergraduate courses will be assessed
tuition at the graduate rate.

APPLICATION AND SPECIAL FEES
Admissions Application Fee
Applications for admission must be accompanied by a non-refundable fee of $20. This fee helps defray the cost of evaluating and
processing applications.

Laboratory Fee
For each course requiring laboratory work, a laboratory fee and/or
deposit is charged, at the time of registration, for expendable supplies and the maintenance of apparatus and equipment used in the
laboratories. Laboratory fees do not cover breakage or loss of Institute property; a separate charge may be levied for such damage.
In some courses the charge for laboratory expenses may exceed the
amount of the deposit or the laboratory fee.

Late Payment Fee
Students will be charged a late payment fee of $35 if they do not
pay tuition and fee charges within the stipulated period.

Late Registration Fee
Registration is required for each semester. A late registration fee of
$35 is required of those who register after the deadline specified in
the registration instructions.

Maintaining Registration Fee
Students enrolled in degree programs who find it necessary to temporarily discontinue their studies must maintain their registration by
paying a fee of $50 per semester.

Readmission Application Fee
Applications for readmission must be accompanied by a non-refundable fee of $20. This fee helps defray the cost of evaluating and
processing such applications.

A fee of $10 is charged when students request a schedule change
after classes begin.

Thesis Fee
Each student who submits a master's thesis is required to pay a fee
of $30 for binding the required three copies of the thesis. Students
who submit a doctoral thesis are required to pay a fee of $75.
Payment is made upon acceptance of the thesis.

TAX ALLOWANCE FOR EDUCATIONAL EXPENSES
Under Federal Income Tax regulations effective December 31, 1984
deductions are allowed in many instances for tuition and other
educational expenses. Students are referred to the specific rulings
or their own tax advisors for further guidance.

FEE REFUNDS
Fees (except for $10) are refundable during the 100% tuition refund
period. After that period, fees are not refundable.

TUITION REFUNDS
Students who withdraw from the Institute voluntarily will receive a
refund of tuition based upon the following schedule, provided that
a properly completed withdrawal application has been received by
the Registrar's Office. International students and students receiving
financial support from the Graduate Division must have their
withdrawal form approved by the Director of the Graduate Division.
The date of withdrawal will be the date upon which the application
is received by the Registrar's Office. Refunds will not be granted for
withdrawal applications received after the fifth week. Applications for
withdrawal may be obtained from the Registrar's Office or from the
Graduate Division office.
The percentage of tuition refunded will be based on the following
table:
Date of Receipt of Withdrawal Application
% of Refund
Before the first day of classes
100%
During the first week of the term
100%
During the second week of the term
80%
During the third week of the term
60%
During the fourth week of the term
40%
During the fifth week of the term
20%
During the remainder of the term
0%
The above schedule applies only to the regular fall and spring
semester. It will be used as a guide to compute comparable percentage refunds for short terms, such as a summer session.

Liability for Charges
A student who registers for a course is liable for all tuition and fees
until a properly completed withdrawal notice is received by the Registrar's Office. Mere non-attendance does not constitute formal
withdrawal.
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Financial Aid
NJIT offers qualified full-time students a number of financial aid
programs which are described below. Students who are selected for
assistantships must take a minimum of nine credits of course work
each semester.

NJIT AWARDS
The Institute offers over 200 teaching, research, and graduate assistantships to qualified full-time students. Awards are merit-based,
competition is strong, and early application is essential. Applicants
seeking NJIT support must submit a "Graduate Financial Support
Application" form by no later than February 1 in order to be considered for the following academic year.
Application forms may be obtained from the Graduate Division.
Applications received after February 1 are unlikely to be successful,
but may be placed on a waiting list.
All applicants must submit:
A completed financial application form;
A copy of their transcript or list of completed courses.
GRE (General Section) scores are also normally required of all applicants.
Awards are usually allocated by April and only successful applicants are notified. Supported students generally receive full tuition
remission and an annual stipend averaging $5,500. Additional funding for summer research may be available in selected cases.

Assistantships
Graduate Assistant Approximately 95 assistantships are available
annually. Tuition is waived in full. Stipends average $5,500.
Among the various duties which may be assigned to graduate
assistants are laboratory supervision and development, assistance
to various administrative officers of the Institute, and assistance to
faculty in the conduct of their teaching duties in undergraduate or
graduate courses. These duties are considered as half-time work;
no other work for compensation is permitted.
Teaching Assistant Approximately 95 assistantships are available
annually. Tuition is waived in full. Stipends average $5,500.
A teaching assistant is appointed annually to conduct recitation,
discussion, laboratory or other sections at an elementary or intermediate level under the supervision of a regular member of the
faculty. These duties are considered as half-time work (between six
and nine class contact hours per week each semester), and no other
work for compensation is permitted.
Research Assistant (Institute Supported) Approximately 30 assistantships are available annually. Tuition is waived in full. Stipends
average $5,500.
Research assistants engage in research that is in direct fulfillment
of a requirement for the degree. (Equivalent research is required of
all candidates for the same degree as a condition of receiving the
degree.) Duties comprise half-time research (approximately 20 hours
per week).
Research Assistant (Funded Projects) Approximately 50 assistantships are available annually. Tuition is waived in full. Stipends
average $5,500.
Research assistants engage in research half-time on externally
funded projects (approximately 20 hours per week). The research
is in direct fulfillment of a requirement for the degree. (Equivalent
research is required of all candidates for the same degree as a
condition of receiving the degree.)
Research Fellow Approximately 20 research fellowships are offered to students of outstanding ability. Stipends range up to $7,000
and are tax-free. Tuition is waived in full.
Fellows participate in regular departmental academic activities
including full-time graduate study.

STIPEND LEVELS

Stipends for 1985-86 are as follows:
MASTER'S
STUDENTS

Teaching Assistant
Research Assistant
Graduate Assistant

$5500
$5500
$5500

DOCTORAL
STUDENTS
NEW
RENEWAL
$5700
$5900
$5700-7000 $5900-7000
$5700
$5900

Students are responsible for the general fee. Stipends are paid
bi-weekly. Checks may be collected from the Department Office.

Summer Research Support
Stipends average $1,200 for the summer (eight weeks).
Students MAY be eligible to receive a stipend for research undertaken during the summer. Summer support cannot be guaranteed
and depends upon the level of funding. Awards are made through
academic departments and interested students should consult their
advisor in March or April. Students receiving summer support cannot
receive tuition remission for courses taken during the summer
sessions nor may they accept other employment for compensation
during the period of their award.

Grader
Stipend is $400 per semester.
A grader is a full-time candidate for a graduate degree who is
appointed for part-time service and who is charged, under the direction and supervision of a faculty member, with the grading of course
work. Graders are normally assigned courses in which enrollment
is unusually high.

INTERNATIONAL STUDENTS AND FINANCIAL
SUPPORT
International students should note that they are eligible only for NJIT
financial support, as indicated above, and not for state or federal
funds. Competition for NJIT awards is strong and early application
is essential.
International students must, therefore, ensure that they have funds
adequate to meet their entire course of study before coming to the
Institute.
NOTE: International students must also have obtained a TOEFL
score of at least 550 to be considered for financial support.

STATE AND FEDERAL AWARDS
New Jersey State Fellowships
(for Undergraduate Seniors Only)
The State of New Jersey offers a number of Garden State Fellowships
to U.S. citizens and permanent residents who have resided in New
Jersey for at least one year prior to application. These fellowships
are awarded to outstanding seniors who intend to pursue full-time
graduate study. A stipend of $6,000 per annum is paid for up to four
years and no duties are required. Applicants must complete a special
Garden State Fellowship Application form and must also submit
Graduate Record Examination (GRE) scores and letters of recommendation by no later than March 1. A student may hold both
a Garden State Fellowship and an NJIT award at the same time. For
further information about the Garden State Fellowship program contact: New Jersey Department of Higher Education, Office of Student
Assistance, Garden State Fellowship Program, CN 540, Trenton, NJ
08525 or phone without charge 1-800-792-8670.

Federal Support
U.S. citizens and permanent residents are eligible to apply for Federal Guaranteed Student Loans (GSL), National Direct Student Loans
(NDSL), or Work-Study support. For further information about these
programs contact: The Director of Financial Aid, Financial Aid Office,
NJIT, phone (201) 596-3480.
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TERMS AND CONDITIONS FOR
SERVICE-BASED AWARDS
A "service-based" award is one which requires that a student perform a service in return for a stipend. The following types of awards
are service-based: Graduate Assistants, Teaching Assistants, Research Assistants, Graders.
The following terms and conditions apply to all service-based
awards. By accepting an award you agree to comply with these terms
unless exceptions are indicated in your award offer letter:
• Students are required to work 20 hours per week throughout the
period of their award except for legal and Institute holidays. Students
are therefore required to work during semester breaks either for their
supervisor or, with the consent of the supervisor, on their own research.
• Full-time registration in one of the Institute's graduate degree programs must be maintained at all times throughout the period of an
award. Full-time status is accorded to those who complete at least
nine credits per semester.
• Students who initially register for a full-time load but withdraw
during a semester and thus become part-time cannot receive tuition
remission for that semester and may have their award terminated
or curtailed.
• No other work for compensation whether on- or off-campus may
be undertaken during the period of this award. Students who do not
comply with this requirement may be prohibited from receiving future
support and will have their current award terminated.
• Unsatisfactory performance, inadequate academic progress, or
violation of any of these terms and conditions shall constitute
grounds for the immediate cancellation of an award.
• Offers of support must be accepted in writing on the appropriate
form and must be received by the Graduate Division by the offer
lapse date indicated in the award offer.
• Students who resign or are dismissed from an appointment during
a semester must repay any tuition remitted for that semester.
• Students must report to their supervisor by no later than the first
day of each semester. Students who fail to do so will be deemed
to have resigned and will have their award cancelled.
• Appointments are made for the period specified in the award offer;
neither renewal nor summer support can be guaranteed.

TERMS AND CONDITIONS FOR
NON-SERVICE-BASED AWARDS
Non-service based awards do not require the performance of any
specific duties in return for payment of a stipend. Research Fellowships and Graduate Fellowships are both non-service awards.
The standard terms and conditions for such awards are identical
with those for service-based awards as listed above except as follows..
• Other work for compensation may be authorized by the Director
of the Graduate Division in consultation with the students graduate
advisor.
• Students must report to the Director of the Graduate Division no
later than the first day of each semester. Those who fail to do so
will be deemed to have resigned and will have their award cancelled.
• Graduate or Research Fellows are required to maintain full-time
registration in one of the Institute's graduate degree programs. Full
or partial tuition remission may be granted. All fees are payable by
the student. Students receiving non-service-based awards are required to work towards their degree throughout the period of their
award.

SICK LEAVE
Students are entitled to a total of five paid days of sick leave during
the academic year. Sick leave in excess of this may result in the
cancellation of an award or a reduction in stipend.

UNSATISFACTORY PERFORMANCE
A student's performance is unsatisfactory if it does not meet the
requirements set out for the position by the award supervisor.

UNSATISFACTORY ACADEMIC PROGRESS
Students receiving financial support are required to maintain at least
a "B" (3.0) grade-point average in courses taken while in receipt of
support.

AWARD RENEWALS
Master's Students—may not receive support for more than three
semesters and one summer.
Doctoral and Degree of Engineer Students—may not receive support
for more than six semesters and two summers.
No student may receive more than one award at each educational
level (e.g. to undertake a second MS degree).
Eligible students will receive renewal applications from the Graduate Division—normally in December or January.

TAXATION OF STIPENDS
The Internal Revenue Service requires that stipends be taxed at the
source even though students may be eligible for a refund of tax.
International students are exempt from Social Security taxes upon
completion of the appropriate form. These forms may be obtained
from the Graduate Division together with instructions for their submission. Students seeking a refund of tax should contact the Graduate Division in February for the appropriate forms.

TUITION REMISSION
Tuition Remission Processing
Students who return their offer of acceptance forms before the offer
lapse date will receive a "Tuition Remission Voucher" from the
Graduate Division. This voucher should be attached to the student's
bill when the student pays the general fee. The Finance Office will
then arrange for appropriate tuition remission and will credit the
student's account. Students claiming tuition remission must submit
a Tuition Remission Voucher—a copy of an award letter is not acceptable. Vouchers must be submitted by the payment deadline dates
set by the Finance Office. Late submission will involve a $35 late fee.
A fee of $35 will be charged for replacing a lost voucher.
Students who receive tuition remission after they have paid their
tuition should submit the voucher to the Finance Office with a request
for a refund of tuition.

Tuition Remission Credit Limitation
The maximum number of credits per semester for which tuition will
be remitted is 12. In addition, tuition will not be remitted for courses
numbered below 500 or for courses which are not part of a student's
degree program. Students who wish to take more than 12 credits
per semester, who wish to take undergraduate courses (those
numbered below 500), or who wish to take courses which are not
part of their degree program must pay for these credits. NOTE:
Students in programs which require completion of more than 30
credits may be permitted to take more than 12 credits and receive
tuition remission. Consult the Director of the Graduate Division.

CROSS REGISTRATION PROCEDURES
Award recipients who wish to take courses at other colleges under
"cross-registration" policies must obtain the written consent of the
Director of the Graduate Division prior to cross-registering. Tuition
remission will not be granted for cross-registered credits which are
not approved in advance.

RESIGNATIONS
Students who wish to resign from an appointment should inform their
advisor and the Director of the Graduate Division at least one calendar month before the resignation is to take effect.
Students who resign during a semester will not be eligible for
tuition remission for that semester.

13

Academic Policies and Procedures
Graduate Degree Requirements
MASTER'S DEGREES IN ARCHITECTURE
(See page 21)

MASTER OF SCIENCE
Master of Science designated degrees require a minimum of 30
credits made up as follows:
Eighteen credits of specialization which must:
• be in courses numbered from 600 to 799 or equivalent, except that,
with the written approval of the department of specialization, up to
six of these credits may be in courses numbered from 500 to 599;
• form a correlated group within an area of specialization;
• include a six-credit thesis or a three-credit project requiring independent work by the student;
Twelve credits of electives which, subject to advisor approval, may
be chosen from graduate courses offered by any department. Six
of these credits should normally be taken in a related area, outside
the department of specialization.

Application for Award of Degree (Candidacy)
Degrees are awarded twice a year, in May and October. Formal
investiture, however, occurs only at the May commencement. Candidates for graduation must file an "Application for Candidacy" with
the Graduate Division. Applications received after the appropriate
deadline dates may be accepted at the discretion of the Registrar
and will be subject to a late fee. Forms may be obtained from the
Graduate Division. Unsuccessful applications are not retained by the
division nor held over; candidates must therefore re-apply for each
graduation.

MASTER OF SCIENCE (UNDESIGNATED)
Master of Science undesignated degrees require a minimum of 30
credits* made up as follows:
Fifteen credits of specialization which must:
• be in courses numbered from 600-799 or equivalent, except that,
with the approval of the department of specialization, up to six of
these credits may be in courses numbered from 500 to 599;
• form a correlated group within an area of specialization;
• include a six-credit thesis or a three-credit project requiring independent work by the student
Fifteen credits of electives which, subject to advisor approval, may
be chosen from graduate courses offered by any department. Six
of these credits should normally be taken in a related area, outside
the department of specialization.

Application for Award of Degree (Candidacy)
Degrees are awarded twice a year, in May and October. Formal
investiture, however, occurs only at the May commencement. Candidates for graduation must file an "Application for Candidacy" with
the Graduate Division. Applications received after the appropriate
deadline dates may be accepted at the discretion of the Registrar
and will be subject to a late fee. Forms may be obtained from the
NOTES: No more than nine credits or courses numbered from 500-599 may
be included in the minimum of 30 credits.
In order to fulfill department requirements for either the designated or undesignated degree, more than the minimum of 30 credits may be required in
Individual cases.
Departments may set requirements which are consistent with, but more
stringent than, the above requirements. Students should consult the appropriate program entry in this catalog for details.
Grade requirement: In order to obtain a degree, a candidate must achieve a
cumulative grade-point average of at least 3.0 in all coursework.

Graduate Division. Unsuccessful applications are not retained by the
division nor held over; candidates must therefore re-apply for each
graduation.

DEGREE OF ENGINEER
The Degree of Engineer requires a minimum of 36 credits made up
as follows:
• Twenty-four credits of course work beyond the master's degree.
Of these credits, at least 12 must be at 700 level and none may be
at the 500 level.
• Twelve credits of professional project.

Professional Project
The professional project should involve a significant aspect of advanced technology and must culminate in an original design-oriented
report which will be defended at an oral examination. The examining
committee will include faculty from related disciplines, as well as
practicing engineers of established competence in the field of the
project.

Candidacy Examination and Program Planning
Upon completion of 12 credits of coursework, candidates for the
Degree of Engineer must pass a written departmental candidacy
examination. Permission to take this examination is requested by
filing a candidacy application form with the Graduate Division. Upon
passing the candidacy examination a student will be assigned to a
candidacy committee who will assist the candidate in planning a
program of further course and project work. The program will take
into account the candidate's academic and professional background
and will give particular attention to the subject matter of the proposed
professional project.

Application for Award of Degree (Candidacy)
An application for the Degree of Engineer must be filed with the
department of major study by January of the year in which it is
expected that the degree will be conferred. Applications may be
obtained from the Graduate Division.
NOTE: In order to obtain the Degree of Engineer, a candidate must achieve
a cumulative grade-point average of at least 3.0 in all coursework.
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DOCTOR OF ENGINEERING SCIENCE
Academic Requirements

Registration

The academic requirements for the Doctor of Engineering Science
are as follows:
• Twenty-four credits of coursework beyond the master's degree. Of
these credits, at least 12 must be at the 700 level and none may be
at the 500 level.
• One academic year in full-time residence.
• Thirty-six credits of original research or design, culminating in a
dissertation which meets the publication requirements of the Institute. These requirements are outlined in a manual obtainable from
the Institute Bookstore.
• Satisfactory completion of an oral defense of the research or design dissertation before a committee of the graduate faculty selected
by the department of major study and approved by the Associate
Vice President for Academic Affairs-Research and Graduate Studies.
• Satisfactory completion of the candidacy requirements cited
below.

NJIT has an advance registration system. This places an obligation
upon all students currently enrolled in graduate degree programs
to preregister for their courses. The submission of an approved
registration form guarantees the reservation of class seats until the
first class meeting. Students who do not attend the first class meeting
may have their seats reassigned.
Registration is required each semester. Registration procedures
for each category of student are listed below.

Admission to Candidacy Requirements

Readmitted Students Students who have discontinued their studies without maintaining registration will be required to attend inperson registration upon being granted readmission.

Admission to the doctoral program does not imply candidacy for a
degree. To be admitted to candidacy, students must:
• Pass the qualifying examination(s) administered by their department of major study within three consecutive calendar years of admission to the doctoral program. Application for the examination(s)
must be made through the Graduate Division.
• Demonstrate that facilities required for the proposed research are
available at the Institute and that a faculty member is available and
willing to supervise the proposed research work.
• Submit an acceptable final course of study.
Registration for dissertation research will only be permitted to
those who have met the candidacy requirements. Those who have
not met those requirements may register for pre-doctoral seminars
subject to advisor approval.

Application for Degree (Candidacy)
An application for the degree of Doctor of Engineering Science must
be filed with the department of major study by January of the year
in which the degree is expected to be conferred. Completed applications must be returned to the Graduate Division.

Denial of Candidacy: Reapplication
Upon the recommendation of the department of major study, a renewed application for candidacy will be considered from a student
whose original application was denied. In such cases, the department
will specify the conditions for reapplication.
NOTE: In order to obtain the Doctor of Engineering Science degree, a candidate must achieve a cumulative grade-point average of at least 3.0 in all
coursework.

Currently Enrolled Students Currently enrolled students will be
informed of registration procedures for the fall and spring semesters
by the Office of the Registrar during October and April respectively,
and must then register during the advance registration period. Students who fail to comply with these instructions will be assessed a
late fee and required to attend in-person registration.
Prospective Students Prospective students will be informed of
registration procedures by the Office of -the Registrar.

Special and Post-Master's Students Special and post master's
students should contact the Graduate Division for details of admission and registration procedures at least one month before the
date of intended enrollment.

LATE REGISTRATION
Students who do not register within the required period will be required to pay a late registration fee.

RESPONSIBILITY FOR REGISTRATION
Registration is required each semester and information is normally
mailed out to students. However, delivery cannot be guaranteed. It
is therefore the responsibility of each student to ascertain and comply with registration procedures in a timely manner.

MULTIPLE REGISTRATION
A student is not permitted to be enrolled in more than one graduate
degree program at a time. Currently enrolled graduates who wish
to enroll in a subsequent degree program should NOT file an application for admission to the new program until they are in the final
semester of their initial program. In addition, students may not be
enrolled in both a degree and a non-degree graduate program or
as an undergraduate and graduate student simultaneously.

CROSS REGISTRATION PROCEDURES
Students may take courses at one of the participating schools, (The
University of Medicine and Dentistry of New Jersey and RutgersNewark College of Arts and Sciences), provided that the following
criteria are met:
• The course must be used toward a degree.
• The course is not offered at NJIT, or, because of a conflict in
schedule, cannot be taken at NJIT.
• Approval is obtained, in advance, from the student's advisor and
the Director of the Graduate Division.
• An approved cross-registration form must be submitted by the
student to the host school. The course must also be included on the
NJIT registration form.

REGISTRATION AT ANOTHER COLLEGE
Students wishing to take graduate courses at colleges other than
those included in the cross-registration program may have such
courses credited to their NJIT program by obtaining prior approval
from their advisor and the Director of the Graduate Division. Such
courses will be treated as transfer credits and students should review
the regulation governing "Transfer of Credit".

TRANSFER OF CREDIT
A maximum of nine credits of graduate work may be transferred from
another institution toward degree requirements at NJIT. To be accepted for transfer such credits must have been:
• Taken at an accredited institution in the United States of America.
• Used toward no other awarded degree.
• Earned with a final grade of at least 3.0.
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• In courses deemed by a graduate advisor to be relevant and
appropriate to the student's program of study.
• Completed within the period required by the rules governing "Expiration of Credit" (see page 16).
• Earned in graduate level courses for which full graduate academic
credit has been granted.
Application for transfer credit must be made in writing, on the form
provided by the Graduate Division, accompanied by appropriate
material from the college concerned describing the course(s). Official
transcripts of the work must also be sent directly by the college(s)
to the Graduate Division.
Applications, which must be in three-credit units, may be filed and
approved at any time, but will not be added to a student's record
until matriculation is granted.
Exception: Graduate courses completed at another institution with
the prior written approval of a graduate advisor and the Graduate
Division are not subject to the nine-credit limitation nor, necessarily,
to the minimum grade requirement set out above.

UNDERGRADUATE REGISTRATION IN GRADUATE
COURSES
500-LEVEL COURSES: Undergraduate students taking 500-level
courses must obtain the written approval of their advisor.
600- and 700-LEVEL COURSES: Undergraduate students taking
600- and 700-level courses must obtain the written approval of their
advisor, the chairperson of the department offering the course, and
the Graduate Division.
Students must have an academic record which clearly indicates
readiness for graduate study. This is generally interpreted as requiring a grade point average of at least 2.75.
Undergraduate students enrolling in graduate courses will be
assessed tuition at the undergraduate rate.

IDENTIFICATION CARD
As part of the registration procedure each student will be photographed and issued an I.D. card. Use of the various facilities of the
Institute requires that this card be shown to authorized persons upon
request.

STATUS
Full-Time Students In order to be accorded full-time status during
a particular semester, students must be registered for no fewer than
nine (9) credits at all times throughout that semester.
Part-Time Students Part-time status is accorded to students registered for fewer than nine credits during a semester.
Half-Time Students For federal and other reporting purposes halftime graduate student status can only be accorded to students registered for fewer than six (6) credits during a semester.

SCHEDULING OF CLASSES
Graduate courses are, in general, scheduled for late afternoon and
evening hours in order to facilitate advanced study by those employed full-time. Evening courses normally begin at 6:15 p.m. and
end at 9:20 p.m. Some laboratory sessions begin at 6 p.m. and end
at 9:50 p.m. Courses in heavy demand may be scheduled for additional sections in semesters other than those indicated in the
catalog if adequate enrollments can be assured. Day and evening
classes during the summer months are possible under the same
conditions.

COURSE OF STUDY
Approval of Course of Study
The Institute's degree programs are designed to be flexible and
students are encouraged to take courses which meet their career
and personal objectives. However, minimum requirements must be
observed. Students should therefore arrange a conference with their
graduate advisor as soon as possible after notification of admission
(International students should do so immediately after arrival in the
United States). The purpose of the conference is to formulate a
schedule of study which both meets the requirements of the particular degree program and reflects the interests and aspirations of the
individual student. New students are required to obtain their advisor's approval of their initial course registration and should complete an approved schedule of study in consultation with their advisor
during their first semester. Students are required to keep a copy of
this schedule and to submit a copy to the Graduate Division. Amendments to this schedule are permitted but must be approved in writing
in advance by the student's graduate advisor. Unauthorized departures from, or failure to complete and register, the schedule and
amendments may result in a denial of credit toward degree requirements.

Course Additions
Courses may be added only during the first week of a semester. The
full tuition and fees for such courses will be charged. Students wishing to add a course must complete a "Schedule Change Form" and
submit it to the Registrar for approval. Tuition and fees must be paid
at registration. A schedule change fee will also be assessed if the
change is made during the first week of the semester.

Course Exclusion
Students may opt to exclude a maximum of six credits from their
program. Such credits will not be counted in the calculation of a
student's grade-point average for purposes of graduation, nor will
they count for credit towards the completion of degree requirements.
Nevertheless, all courses taken and grades obtained will be recorded
on a student's transcript. Application forms for course exclusion may
be obtained from the Graduate Division.

Course Repetition
Students may repeat up to two courses by designating the original
courses as excluded from their degree program. No more than two
courses may be excluded for whatever reason. Excluded courses will
not be counted in the calculation of a student's grade-point average
for the purpose of graduation, nor will they count for credit towards
the completion of degree requirements. Nevertheless, all courses
taken and grades obtained will be recorded on a student's transcript.
Students may not repeat a course more than once. A student who
repeats a required course and fails to obtain a satisfactory grade will
be subject to dismissal. Application forms for course exclusion may
be obtained from the Graduate Division.

Course Withdrawals

Room and laboratory changes will be announced on the bulletin
boards outside the Office of the Registrar.

Students are expected to complete all courses for which they enroll.
However, it is recognized that students may occasionally need to
change their schedule. Withdrawal from graduate courses without
academic penalty is therefore permitted until the end of the ninth
week of a semester. A notation of "W" will be used to signify an
approved withdrawal. Forms may be obtained from the Office of the
Registrar and approved withdrawal will take effect only upon receipt
of the form by that Office. Failure to notify the Registrar of withdrawal
will result in a failing grade for the course(s) concerned and in liability
for any outstanding tuition and fees.

Course Cancellations

NOTE: Graduate students taking undergraduate courses (level 100-499) are
subject to undergraduate withdrawal regulations for such courses.

Room Changes

The Institute does not guarantee to offer all or any of the courses
listed in this catalog. Courses offered for which there is inadequate
registration may be cancelled without notice. However, the Registrar
will attempt to notify all students of course cancellations before the
first meeting of the semester.

Independent Study Option
Departments may permit graduate students to offer up to three
independent study courses (a total of nine credits) towards their
degree requirements. Independent study courses are designed to
permit highly specialized work in areas where because of limited
enrollment, courses would not normally be available. Independent
study options are numbered 725, 726, and 727 in most departments.
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THESIS OR PROJECT

Incomplete Grades

Theses submitted for graduate degrees must follow a prescribed
format. A manual outlining the Institute's requirements for thesis
submission is available at the Institute Bookstore.

An "Incomplete" (I) grade is given in rare instances to students who
would normally complete coursework but because of special circumstances could not. In these cases, the work must be completed at
the discretion of the instructor, but in any case no later than the end
of the semester following that in which the incomplete grade was
received. If the work remains incomplete at that time, a grade of "0"
will be recorded. Once a grade of "0" has been issued, it cannot be
changed. Incomplete grades cannot be awarded for thesis or project
credits.

Continuous Registration Requirement
Students registering for a Master's project must register for a total
of three (3) credits. They may register for one and one-half (11/2)
credits during two semesters of project work. After students have
registered for a total of three (3) credits they must re-register for one
and one-half credits every semester until the project is completed.
Students registering for a Master's thesis must register for a total
of six (6) credits; a minimum of three credits must be taken each
semester. If more than two semesters are required to complete the
thesis the student must register for three (3) credits each semester
until thesis is completed. Students may not maintain registration if
the project or thesis is not complete.
Students who choose the option of spreading their project or thesis
over several semesters will have the final grade posted in the
semester in which the work is completed. This will result in a slightly
lower cumulative GPA than if the work is completed in one semester.
All students must have their advisor's signature each time they
register for project or thesis.

Registration Deadlines
Students must register for thesis or project work within the deadlines
established by the Registrar.

Grade Disputes
Students who dispute their grades should attempt to resolve the
matter with the instructor concerned. Where a dispute cannot be
resolved at this level, the student may request the appropriate department chairperson (or dean, in the case of disputes to which the
chairperson is a party) to mediate. However, final authority to award
a grade rests with the instructor.

Transcript of Grades
Students who wish to have a transcript issued on their behalf must
submit a request in writing to the Recorder. (Only unofficial copies
will be supplied directly to either current or former students.) Transcript requests must be accompanied by a fee for each copy of $1
for 5-10 day service, or $3 for same-day service. Transcripts may
not be issued to, or on behalf of, former students with outstanding
financial obligations to the Institute.

Deadline Waiver

PROGRESS TOWARD DEGREE

Applicants for May graduation whose master's thesis or project is
substantially complete but who are unable to submit it in final form
by the specified date may request a "deadline waiver" prior to the
deadline from the Graduate Division. Students granted a waiver may
be permitted until June 1 to submit a final copy of the work. Such
students may then apply for October graduation without having to
pay for additional thesis or project credits. Contact the Graduate
Division for further information.

Students are responsible for checking their progress toward fulfillment of requirements for degrees by occasional inquiry at the Graduate Division office or the office of the department of major study.

Academic Standing

Completion of Degree Requirements Degrees will only be
awarded to those who fulfill all conditions required for the stipulated
degree within seven consecutive years of original admission.
Expiration of Credit For all degrees, credits expire seven years
after completion of the semester in which they are earned. Expired
courses cannot be used in fulfillment of degree requirements and
must be replaced by current credits.

GRADES

COMMENCEMENT (GRADUATION)

The Registrar issues a grade report to each student at the end of
each semester.
In order to continue in a graduate program students must maintain
a cumulative semester GPA of at least 2.8 after completing fifteen
credits at the graduate level.
The following grades and their respective significance will be used
by the Graduate Division of the Institute:
4.0
Work of high merit
3.0
Work of commendable quality
'2.0
Work of acceptable quality
Failure
0
Incomplete—given to students who would normally
complete work but because of special circumstances
cannot. See below.
W
Approval Withdrawal
AUD
Course work audited. No academic credit
S or U
Satisfactory, or Unsatisfactory.
These will be used as final grades for doctoral seminars
and as interim grades to record the progress of Master's thesis or project work. A final grade (4.0, 3.0, etc.)
will be submitted when the master's thesis or project
is accepted. Acceptance of the doctoral dissertation or
professional project will be noted on the student's
records.

Candidates for a degree granted by the Institute are required to
appear in person upon the appointed commencement day to receive
the degree, unless excused by the President of the Institute.

INTERRUPTION OF STUDIES
Temporary Absence A student enrolled in a degree program who
finds it necessary to discontinue studies temporarily must maintain
registration. A fee is required for each semester during which registration is maintained.
Students who maintain their registration will automatically be mailed registration material for the following semester and will not be
required to reapply for admission. To maintain registration, a registration form must be completed and "MR" written under the course
I.D. heading.
The time limit allowed for the completion of degree requirements
(see above) will include semesters during which registration is maintained.
Protracted Absence Students who anticipate a protracted
absence for reasons beyond their control may request a leave of
absence from the Director of the Graduate Division. Students granted
leaves of absence are not required to maintain registration nor are
these leaves included in the time allowed for the completion of
degree requirements. The rule governing expiration of credit will
apply, however.
Discontinuance A student who discontinues studies without maintaining registration or being granted a leave of absence is subject
to discontinuance by the Graduate Division. Students who wish to
recommence their program should follow the procedures outlined
in the section on "Readmission" or "Reinstatement if Dismissed."
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READMISSION
Students who have voluntarily discontinued their studies and have
not been dismissed from the Graduate Division may apply for readmission. Applications should be submitted to the Director of the
Graduate Division at least one month before the date of intended
readmission and must be accompanied by a non-refundable fee of
$20. Readmitted applicants will be subject to academic requirements
in force at the time of readmission and to any additional conditions
of readmission which may be imposed. at that time.

DISMISSAL FROM THE INSTITUTE
Students may be dismissed from the Institute for cause at any time.
"Cause" shall include, but not be limited to, each of the following:
• Failing to meet the terms of a conditional or probationary offer of
admission.
• Failing to maintain a cumulative semester GPA of at least 2.8 after
completing fifteen credits at the graduate level.
• Failing to meet the minimum grade-point average required for
graduation.
• Failing a required course more than once.
• Failing to attend for at least one semester without maintaining
registration or being granted a leave of absence.
• A breach of the Institute's Standard of Conduct code (set out in
Log NJIT) which provides for dismissal.
• Making a false representation relating to admission, registration
or the awarding of financial support.
• Unprofessional conduct.

EXTENUATING CIRCUMSTANCES
Students should immediately bring to the attention of the Director
of the Graduate Division any extenuating circumstances which may
adversely affect their academic standing.

APPEALS
Decisions relating to a graduate student's academic status are made
in accordance with regulations approved by the Institute's Committee
on Academic Affairs and set out in this catalog. Students who disagree with a decision should attempt to resolve the matter with those
immediately responsible. However, where a matter cannot be resolved at this level, a student may request a review by the Associate
Vice President for Academic Affairs—Research and Graduate Studies who shall conduct a preliminary investigation and attempt to
resolve the matter in a timely fashion.
A student who remains dissatisfied may appeal the decision to the
Committee on Graduate Appeals. The committee will make a determination in a timely fashion which will be communicated in writing
to the student and shall be final.
Students seeking a review or wishing to appeal should prepare a
letter stating accurately and completely the decision being appealed,
noting when it was made, by whom, etc., and clearly but succinctly
stating the reason for their request. Requests should be sent to the
Director of the Graduate Division. A copy of the request together with
transcripts, test scores, and other information which form part of the
student's record will be distributed to the committee members for
their consideration.

REINSTATEMENT IF DISMISSED
Students dismissed from the Institute may apply for reinstatement
after a lapse of at least one calendar year. Applications should be
submitted to the Director of the Graduate Division at least two months
before the date of intended readmission and must include supportive
material which would justify reinstatement. Such material may include, but not be limited to, scores obtained in the Graduate Record
Examination, grades obtained in graduate-level work at other institutions, letters of recommendation, and a statement by the applicant.
Applications must be accompanied by a non-refundable fee of $20.

Rights and Responsibilities
STANDARDS OF CONDUCT
New Jersey Institute of Technology requires students to conduct
themselves with decorum and to adhere to standards of ethical and
professional behavior. The Institute has adopted, and requires all
students to comply with, a "Code of Professional Conduct." The
policies and procedures governing this code are contained in a

separate publication, Log NJIT, and are deemed incorporated into
this catalog. A copy of Log NJIT may be obtained from the Office
of the Dean of Student Services.

FAMILY EDUCATIONAL RIGHTS AND PRIVACY ACT
The Federal Family Educational Rights and Privacy Act of 1974 gives
students the right to inspect educational records maintained about
them by the Institute, the right to a hearing to challenge the contents
of these records, and the right to make explanation for challenged
information. The law also requires the Institute to maintain the
confidentially of students records except with respect to special cases
noted in the legislation.
The Registrar of New Jersey Institute of Technology is responsible
for student records. Educational records include transcripts, admission files and registration forms. Students wishing to review their
files must make a written request to the Registrar listing the items
of interest. Student health records are maintained by the Director
of Health Services and may only be examined by a health professional of the student's choice. Files covered by the Act will be
made available within 45 days of the request. Students may have
copies made of their records at their own expense at reasonable
rates to be determined by the records custodian. A catalog of educational records maintained by the Institute is available from the Registrar. Exceptions to the right of inspection include financial aid records
and records of institutional, supervisory and administrative personnel, and educational personnel ancillary thereto, which are in the sole
possession of the maker.
Within the Institute community, only those members acting in the
student's interest are allowed access to student files. These include
personnel in the registrar's, admissions, student services, and
finance offices; and academic personnel within the limitations of their
need to know.
With the exceptions stated in the Act, no one outside the Institute
shall have access to a particular student's educational record without
the written consent of the student, except in extraordinary circumstances such as emergencies. Accrediting agencies carrying out their
accrediting function and certain state and federal officials are permitted access. A record of, and reasons for, granting access will be
kept by the Institute and will be available to the student.
The Institute at its discretion may provide directory information,
in accordance with the provisions of the Act, to include: the student's
name, address, telephone listing, date and place of birth, major field
of study, participation in officially recognized activities and sports,
weight and height of members of athletic teams, dates of attendance,
degrees and awards received, and the most recent previous educational agency or institution attended by the student. Students who
desire directory information to be withheld should notify the registrar
in writing within the first two weeks of initial registration.
Request for non-disclosure will be honored by the Institute for
ONLY ONE ACADEMIC YEAR. Therefore, authorization to withhold
directory information must be filed annually in the Office of the
Registrar.
Students who disagree with an entry should attempt to resolve the
question with the Office of the Registrar. Failing this, either the Institute or the student may request a formal hearing. In accordance
with the Act's requirements, the hearing will be held within 30 days
of the request, and will be conducted by an Institute official or other
person without a direct interest in the outcome. Students will be given
a full and fair opportunity to present relevant evidence and to provide
their own counsel.
Students may include a written statement in their file explaining
a disputed entry following an unfavorable determination of an appeal.
A written decision will be rendered within 15 working days after the
hearing of an appeal.
Students who believe that the adjudication of their challenges was
unfair or contrary to the provisions of the Act may request, in writing,
assistance from the President of the Institute. Further, students who
believe that their rights have been abridged may file complaints with
the appropriate federal agency.

AFFIRMATIVE ACTION
NJIT does not discriminate on the basis of sex, race, age, religion,
national origin, or handicap in its educational programs, activities,
or employment policies. The Institute has committed itself to a program of affirmative action and is in compliance with Title IX.
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Degree Programs
Applied Mathematics

CURRENT RESEARCH

Administered by: Department of Mathematics
Acting Chairperson: Murray I. Lieb
Associate Chairperson: Achilles E. Foster
Distinguished Professor: V. Goldberg
Professors: Andrushkiw, Barkan, Blackmore, Foster, Perez, Voronka
Associate Professors: Brower, Chase, S. Cohen, Flatow, Kappraff,
Katzen, Lieb, Lione, Milojevic, Plastock, Rausen, Scheinok, Sran,
Tavantzis
Assistant Professors: Berliner, Dios, Zames
Special Lecturers: Benson, L. Goldberg, Loney, Schmeidler, Stewart
Graduate Advisor: Achilles E. Foster
(201) 596-3485 (Room 305M)
Degree Offered: Master of Science

R.Andrushkiw: Moving Boundary Problems; Numerical Analysis

MASTER OF SCIENCE
The program leading to a master's degree in Applied Mathematics
is intended for students whose interests lie in applied mathematics
and its interdisciplinary aspects.
The emphasis of the program is on the applications of advanced
mathematics appropriate to other disciplines, research, and further
graduate study. Each student will plan an approved course of study
based on a set of required courses and electives; the whole program
is designed to develop a comprehensive foundation in applied mathematics.

H. Barkan: Applied Statistics: Reliability
A. Berliner: Applied Statistics: Operations Research
D. Blackmore: Differential Topology; Dynamical Systems
W. Brower: Mathematical Pedagogy; Statistics
H. Chase: Numerical Analysis
S. Cohen: Coding Theory
R. Dios: Risk Analysis; Monte Carlo Methods
P. Flatow: Applied Statistics: Operations Research
A.E. Foster: Abstract Algebras
L. Goldberg: Projective Differential Geometry
V. Goldberg: Differential Geometry; Web Geometry
J. Kappraff: Fractal Geometry; Chaos Theory
M. Lieb: Information Theory; Monte Carlo Methods
M. Lione: Mathematical Meteorology

Admission Requirements

P. Milojevic: Nonlinear Functional Analysis

It is expected that those applying for admission to this program will
have undergraduate training in mathematics, engineering, computer
science, the physical sciences, or the life sciences.

M. Perez: Partial Differential Equations; Artificial Intelligence
R. Plastock: Partial Differential Equations; Computer Graphics

Degree Requirements

J. Rausen: Differential Equations

Candidates for the Master of Science degree in Applied Mathematics
are required to complete at least 30 credits of approved graduate
work including a three-credit master's project or a six-credit master's
thesis. All students are required to complete successfully the following program:
Nine credits to include:
Math 545 Advanced Calculus I and
Math 546 Advanced Calculus II
or
Math 651 Applied Mathematics I and
Math 652 Applied Mathematics II
and
Math 656 Functions of a Complex Variable I
Fifteen credits of approved specialization courses, which must include Math 700 (project) or Math 701 (thesis). No more than three
of these fifteen credits may be in courses numbered from 500 to 599.
Six credits of approved related electives, which may be outside the
student's major area.

P. Scheinok: Applied Statistics
J. Schmeidler: Applied Statistics
K. Sran: Applied Mathematics; Actuarial Analysis
J. Tavantzis: Numerical Analysis; Partial Differential Equations
R. Voronka: Applied Mathematics; Biomathematics
F. Zames: Mathematical Pedagogy
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Applied Science
Administered by: Applied Science Committee
Committee Chairperson and Graduate Advisor: Howard S. Kimmel
(201) 596-3574 (Room 151T)
Degree Offered: Master of Science

MASTER OF SCIENCE PROGRAM FOR
SECONDARY SCHOOL TEACHERS
This program was developed in response to many requests from
secondary school teachers of science and mathematics for academic
work designed to strengthen their subject matter backgrounds and
provide insights into practical applications and societal impact of
modern science. It has been planned as a multidisciplinary program
administered by an interdepartmental Applied Science Committee.
A student enrolling in this program will be assigned an advisor from
one of the academic departments on the basis of the student's background or special interests.

Admission Requirements
Applicants must be practicing secondary school teachers who possess a baccalaureate degree.

Degree Requirements
The Applied Science Committee will assist students in tailoring a
program to meet their individual needs. The degree requirements
are indicated below.
• A minimum of 10 three-credit courses including two required
courses, one of which is a three-credit master's project.
• Four courses in an area of concentration.
• Four elective courses.
The student, with his or her advisor, will plan a program of
coursework. Students lacking preparation for some courses may be
required either to make up this deficiency without credit or to include
more than 30 credits in their program. Each program must include
the following courses:
Hum 621 History and Philosophy of Science
AS 700 Master's Project
In selecting courses to fulfill the specialization and elective requirements indicated above, students, with their advisor's approval, will
select courses on the basis of their specific areas of interest. The
list below is not intended to limit the possibilities. Students, with an
advisor's consent, may select from one of the areas indicated or from
other areas consistent with their career objectives or prior preparation. The courses in Group 1 of each of the subject areas below
are normally limited to students in this program. Descriptions may
be found in the Applied Science section of Courses of Instruction.
Courses in Group 2 are generally available to all graduate students.
Descriptions of courses in Group 2 may be found in the departmental
listings of this catalog.

CHEMISTRY AND ENVIRONMENTAL CHEMISTRY
GROUP 1
Chem 624 Modern Organic Chemistry
Chem 625 Geochemistry
Chem 626 Chemistry of Contemporary Materials
Chem 627 Modern Physical Chemistry
Chem 628 Radiation and the Environment
GROUP 2
Chem 502 Advanced Organic Chemistry I
Chem 540 Introduction to Polymers
Chem 602 Advanced Organic Chemistry II
Chem 603 Advanced Organic Laboratory
Chem 606 Physical Organic Chemistry
Chem 610 Advanced Inorganic Chemistry
Chem 611 Solid State Inorganic Chemistry
Chem 641 Polymer Properties
Chem 643 Polymer Laboratory I
Chem 651 Radioisotopes Theory and Application
Chem 658 Advanced Physical Chemistry
Chem 659 Atomic and Molecular Structure
Chem 661 Instrumental Analysis
Chem 662 Air Pollution Analysis
Chem 664 Advanced Analytical Chemistry
Chem 673 Biochemistry
EnE 560
Environmental Chemistry
EnE 661
Environmental Microbiology
EnE 669 Water and Wastewater Analysis
MATHEMATICS AND COMPUTER SCIENCES
GROUP 1
Math 521 Applied Calculus I
Math 522 Applied Calculus II
Math 528 Linear Algebra
CIS 521
Survey of Computer and Information Science
GROUP 2
Math 511 Numerical Methods
Math 551 Engineering Mathematics I
Math 573 Differential Equations
Math 630 Matrix Theory
Math 661 Mathematical Statistics
CIS 510
Computer Programming
PHYSICS
GROUP 1
Phys 520 Mechanics I
Phys 521 Mechanics II
Phys 523 Electricity and Magnetism I
Phys 524 Electricity and Magnetism II
Phys 527 Selected Topics in Classical Physics I
Phys 528 Selected Topics in Classical Physics II
Phys 531 Contemporary Topics in Applied Physics I
Phys 532 Contemporary Topics in Applied Physics II
GROUP 2
Phys 540 Modern Physics
Phys 610 Theoretical Physics
Phys 612 Dynamics of a Particle
Phys 614 Solid State Physics
Phys 620 Physics of the Atom
Phys 621 Nuclear Physics and Radioisotope Techniques
Phys 630 Quantum Mechanics
Phys 635 Nuclear Physics
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Architecture

FIELDS OF SPECIALIZATION

Administered by: School of Architecture (201) 596-3079
Dean: Sanford Greenfield
Assistant Dean: Ruth Baker
Professors: Greenfield, Hatch, Hawk
Associate Professors: Bricken, Elwell, Franck, Jackson, Linn, Moore,
Mostoller, Senkevitch, Wall, Webb, Weisman, West, Zdepski
Assistant Professors: Goldman, Hannigan, Henderson, Ozel,
Schuman
Research Professor: Bales
Degrees Offered: Master of Architecture; Master of Science in
Architectural Studies

Building Sciences Students concentrating in building sciences
have an opportunity to integrate research and specialized studies
with design at an advanced level, as well as to develop their analytical
abilities through theoretical coursework and laboratory experimentation. Students are encouraged to use advanced methods of inquiry
applicable in a multidisciplinary studio milieu. Specialized study may
be in such areas as climate, energy, and architecture; computer
applications to architectural design; and architectural project management.

MASTER OF ARCHITECTURE
The Master of Architecture program is offered for students qualified
for advanced study in architectural design and professional practice.
Candidates are placed in one of three tracks, according to their
previous degree(s), courses, and experience: Track A for applicants
who have earned an accredited Bachelor of Architecture degree;
Track B for applicants who have earned a Bachelor of Science or
Bachelor of Arts in Architecture in a pre-professional program; Track
C for applicants who have earned a Bachelor of Science, Bachelor
of Arts, or graduate degree with no previous design coursework or
experience.

Admission Requirements
Candidates for the Master of Architecture must have a minimum GPA
of 2.5 in undergraduate studies. Consideration is also given to a
student's portfolio.

Degree Requirements

Credits

TRACK A (32 credits)
Graduate Studies Orientation
Graduate Architecture Design Studio.
Thesis or Advanced Graduate Architecture Design Studio
Electives from an Area of Concentration
Unrestricted Electives
TRACK B (66 credits minimum)
Track A
Graduate Architecture Design Studio
Graduate support coursework in:
Structures and/or Environmental Control
Systems and/or History and/or
Technologies
TRACK C (90 credits minimum)
Track A
Graduate Architecture Design Studio
Graduate support coursework in:
Structures and/or Environmental Control
Systems and/or History and/or
Technologies

1
6
7
12
6
32
10

32
minimum 20

minimum 38

Community and Urban Design Students concentrating in community and urban design develop an understanding of architectural
structures as manifestations of complex relationships rooted in social
institutions and cultural values. Coursework furthers the awareness
that architecture both shapes and is shaped by society. It does so
through the exploration of innovative interventions in the built environment and the formulation of humanistic critiques of architectural
theories and techniques.

CURRENT RESEARCH
E. Bales: Energy Efficiency in Buildings, with Emphasis on Moisture
Effects
K. Franck: Recent Social and Spatial Innovations in Housing
G. Goldman: Integration of Micro-Computers into the Architectural
Design Studio

R. Hatch: Urban Design, Mixed-Use Development and Communitybased Economic Development
D. Hawk: Building Economics Related to Second Law Analysis,
Qualities of Materials Related to Architectural Design and
Building Regulations
M. Mostoller: Housing the Homeless and Single-Room-Occupancy
Housing Design
F. Ozel: Computer Applications of Behavioral Simulation, Egress
Design and Emergency Evacuation of Buildings

The Master of Science in Architectural Studies is intended for those
seeking new direction in their careers, as well as opportunity for
scholarly inquiry and research. It is a one year, non-design program
of advanced technical studies in areas such as computer-aided design, energy conservation in buildings and communities, and
architecturally related consulting, engineering, and planning.

Admission Requirements
Applicants must have a professional degree in architecture or a
related discipline.
Candidates for the Master of Science in Architectural Studies must
have a minimum GPA of 2.5 in undergraduate studies.
(40 credits)
Graduate Studies Orientation
Research Methods for Environmental Designers
Quantitative Analysis for Environmental Designers
Research and Technical Report Writing
Thesis
Electives

History and Theory Course offerings in the area of architectural
history and theory are intended to augment the studio experience
by providing historical insights into factors and concepts that have
shaped design decisions over time. These offerings deal with social
and physical contexts of the built environment on many scales. They
focus on developing analytical methods that are important to contemporary understanding of the influences and basic premises from
which architects work. Course offerings provide students with an
important intellectual catalyst for crystallizing their own concepts and
methodologies and increasing their critical understanding of the
social and physical context of their work.

B. Jackson: Development of Expert Systems in Architecture
minimum 24

MASTER OF SCIENCE IN
ARCHITECTURAL STUDIES

Degree Requirements

Both programs are flexibly designed to allow students to focus their
studies in one of three self-selected areas of concentration: Building
Sciences, History and Theory, or Community and Urban Design.

Credits
1
3
3
3
9
21

A. Senkevitch: The Influence of American Concepts and Techniques
of the 1920's on the Design of Soviet Postwar Tall Buildings;
Sources of the Rationalist and Constructivist Theories in Soviet
Avant-Garde Architecture of the 1920's; The Aesthetic
Implications of Using Aluminum and Vinyl Siding in the
Rehabilitation of Historic Structures
L. Weisman: Women in Architecture; Changing Demographics
Related to Housing Design
S. Zdepski: Integration of Micro-Computers into the Architectural
Design Studio; Use of Daylight in Architecture
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The development of highly sophisticated electronic and analytical
equipment for the diagnosis and treatment of medical disorders has
generated a need for biomedical engineers. The contribution an
engineer can make to the solution of medical problems requires a
strong background in engineering, mathematics, and science.
The interdisciplinary graduate program in biomedical engineering
leading to a Master of Science degree provides education and training for those students who wish to apply modern engineering principles and mathematics to clinical problems in medicine and biology.

Courses offered at the University of Medicine and Dentistry of New
Jersey may also be taken for credit toward the degree. Students must
confer with their advisors before determining which courses to take.
The following is a sample of appropriate courses offered at UMDNJ.
Biochemistry 313 Membranes and Transport
Pathology 507 Introduction to Animal Experimentation
Pathology 509 Laboratory Instrumentation and Techniques
Pharmacology 604 Biometrics
Physiology 701 Human Physiology
Physiology 703 General Endocrinology
Physiology 704 Neuroscience
Physiology 705 Cardiovascular Physiology
Physiology 716 Microcirculatory Physiology
Physiology 709 Seminar in Physiology
A combination of the courses listed above must make a meaningful
and coherent body of instruction in biomedical engineering. For
details of each course, see the current UMDNJ catalog.

Admission Requirements

CURRENT RESEARCH

Biomedical Engineering
Administered by: Biomedical Engineering Committee
Committee Chairperson and Graduate Advisor: David Kristol
(201) 596-3584 (Room 364T)
Degree Offered: Master of Science

MASTER OF SCIENCE

Students with undergraduate degrees in science or engineering will,
with their advisor, plan a program specifically tailored to their needs
and objectives. Students lacking preparation for some courses may
be required to make up this deficiency without credit or to include
more than 30 graduate credits in their programs.

Degree Requirements
Candidates for the Master of Science are required to complete at
least 30 credits, including 18 credits of specialization, as listed below.
Chem 672 Biochemistry*
ME 670
Introduction to Biomechanical Engineering
ChE 627 Introduction to Biomedical Engineering
EE 667
Systems Studies in Bioengineering
BE 701
Master's Thesis
*Students who have passed undergraduate biochemistry are exempted from
this course.

Areas of Interest
Students will elect the remaining 12 credits on the basis of their
background and specific areas of interest within the field of
Biomedical Engineering and Science.
The following is a list of some courses which may be counted
toward the degree:
ChE 624 Transport Phenomena
ChE 628 Biochemical Engineering
CIS 638
Computer Graphics
CIS 653
Microcomputers and Applications
CIS 655
Microcomputer Systems
CIS 661
Systems Simulation
CIS 662
Model Analysis and Simulation
IE 615
Industrial Hygiene and Occupational Health
IE 661
Man Machine Systems
IE 669
Human Design Factors in Engineering
EE 673
Random Signal Systems
EE 677
Optimization Techniques
EE 685
Microprocessors: Principles and Applications
EE 686
Microprocessors—Based Instrumentation Systems
EE 687
Design of Microprocessors—Based Medical
Instrumentation
Math 658 Operational Analysis
Math 661 Mathematical Statistics
ME 632
Instrumentation
ME 671
Biomechanics of Human Structure and Motion
OS 661
Methods of Research in Behavioral Sciences
For details of each course, see the relevant entry in this catalog.

F. Ansari: Deformation of Spinal Discs
B. Baltzis: Evaluation of Heart Valves
P. Engler: Microwave Hyperthermia in Cancer Treatment; Laser
Surgery; Breast Reconstruction Surgery
H. Gage: Environmental Stresses on Work Performance
T. Gund: Modeling of Nicotinic and Muscarinic Receptors
H. Herman: Voice Prosthesis; Adaptive Artificial Hand
P. Hrycak: Cryosurgery
C.R. Huang: Thixotropy of Whole Human Blood; Glucose Tolerance
Testing
D. Kristol: Dental Adhesives; Transport and Leakage in
Microcirculation
M. Linden: Computer Aided Tomography; Cryosurgery
C. Mayott: Orthopaedic Biomechanics
A. Meyer: Electroretinography and Electrooculography
M. Pappas: Joint Replacement
H. Pawel: Measurement of Swellings; Fluid Mechanics of Blood Flow
S. Reisman: Signal Processing in Primate Neurobehavior; Interfacing
Microcomputers with Pharmacologic Experiments; Computer
Simulation of Physiological Systems
P. Scheinok: Analysis of Cancer Patient Data; Assessment of Burn
Areas
K. Sohn: Molecular Neurobiology
D. Teaney: Analysis of Voice Production
C. Venanzi: Molecular Modeling of Enzymes
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Chemical Engineering

Degree Requirements
Master of Science in Chemical Engineering candidates must meet
the following departmental course and grade requirements (in addition to the general requirements set out on page 13):
ChE 626 Mathematical Methods in Chemical Engineering
ChE 611 Thermodynamics
ChE 612 Kinetics of Reactions and Reactor Design
ChE 624 Transport Phenomena I
Students must attain a cumulative grade-point average (GPA) of
3.0 or better in the above courses.
In addition, all students are required to register for ChE 701
Thesis,* take six credits of electives from 600- or 700-level ChE or
Chem courses, and an additional six credits of electives outside the
area of chemical engineering/chemistry (of which a maximum of
three credits may be at the 500 level).

Administered by: Department of Chemical Engineering, Chemistry
and Environmental Science, (201) 596-3570
Chairperson: Deran Hanesian
Associate Chairperson: John E. McCormick (Chemical Engineering)
Associate Chairperson: Howard Kimmel (Chemistry)
Associate Chairperson: Richard Trattner (Environmental Science)
Assistant Chairpersons: Ching-Rong Huang; Barbara Kebbekus
Chemical Engineering Division
Professors: Greenstein, Hanesian, Huang, McCormick, Perna,
Roche, Tassios
Associate Professor: Lewandowski
Assistant Professors: Armenante, Baltzis, Bart, Knox, Petroulas,
Wong
Research Professor: Lin
Visiting Professors: Hundert, Wang
Graduate Advisor: Huang (201) 596-3575 (Room 380T)
Chemistry Division
Professors: Bozzelli, Greenberg, Kebbekus, Kimmel, Kristol, Parker,
Shilman, Suchow, Trattner
Associate Professors: Dauerman, Getzin, Grow, Lambert, Lei,
Perlmutter, Tomkins
Assistant Professors: Cagnati, Gund, Venanzi
Special Lecturers: Conley, Kononenko, Levine
Degrees Offered: Master of Science in Chemical Engineering;
Degree of Engineer; Doctor of Engineering Science; Master of
Science in Environmental Science*; Doctor of Philosophy in
Environmental Science*

The Master of Science program may be pursued by those candidates
who are graduates from accredited colleges in fields of engineering
other than Chemical Engineering, or who have earned the bachelor's
degree in related sciences.
It is expected that candidates for the degree of Master of Science
will have had adequate training in mathematics, at least through
calculus and differential equations; in lecture and laboratory courses
in chemistry; and in physics and related sciences sufficient to successfully pursue graduate work in chemical engineering.

*pending approval

Degree Requirements

GENERAL ADMISSIONS REQUIREMENTS

Master of Science candidates must include the following courses to
satisfy requirements, in addition to the general requirements (page
13):
*ESc 701 Thesis
Nine credits from among graduate courses in Chemical Engineering
or Chemistry which form a related group.
Fifteen credits of graduate electives, of which six must be in a related
area normally outside the area of specialization.

All first time Chemical Engineering graduate students will be required
to take a placement examination covering the essential requirements
of an undergraduate degree in Chemical Engineering. The examination will be conducted twice a year (in late August and in January)
and used for advisement purposes only. Requests for further details
and for waiver of the examination should be directed to the graduate
advisor in writing.

MASTER OF SCIENCE IN CHEMICAL ENGINEERING
Admission Requirements
The Master of Science in Chemical Engineering degree is intended
for the chemical engineering graduate who wishes to further his or
her formal chemical engineering education by specializing in some
advanced phase of chemical engineering or in preparation for a
further advanced degree.
The Bridge Program is intended for non-chemical engineering
graduates. Students with a bachelor's degree in another engineering
discipline or in chemistry may be awarded the master's degree in
chemical engineering by successfully completing a bridge program
designed to provide the missing prerequisites for the master's
degree curriculum in chemical engineering. The graduate advisor,
based on the results of the placement examination and the student's
individual record, will specify the bridge course requirements. These
will be chosen from the following list of undergraduate courses:
ChE 227 Chemical Problems
ChE 228 Chemical Process Industries
ChE 346 Chemical Engineering Thermodynamics II
ChE 349 Reaction Kinetics
ChE 363 Transport Operations I
ChE 364 Transport Operations II
ChE 467 Transport Operations III
ChE 472 Process and Plant Design
ChE 482 Chemical Engineering Laboratory

*Students enrolled before Sept. 1, 1984 have the ChE 700 option, if approved.

MASTER OF SCIENCE
Admission Requirements

Registration for specific courses is subject to departmental approval. Students must attain an overall GPA of 3.0 or better in the
above courses.
*It may be possible to register for ESc 700 Master's Project in place of ESc
701 with faculty approval.

Option in Applied Polymer Science and Engineering
Students may opt to specialize in applied polymer science and engineering by pursuing the following program:
ChE 701 Thesis
Basic ChE courses:
Chem 640 Polymer Chemistry
ChE 624 Transport Phenomena I
ChE 626 Mathematical Methods in Chemical Engineering
ChE 645 Fundamentals of Rheology
ME 679
Polymer Processing Techniques (or equivalent)
One course from the following:
ChE 611 Thermodynamics
ChE 623 Heat Transfer
ChE 634 Chemical Process Dynamics and Control
Six credits of 600 level courses in polymer science or engineering.
*Students enrolled before Sept. 1, 1984 have the ChE 700 option, if approved.
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Option in Chemistry
Students pursuing the Master of Science degree who have a
bachelor's degree in Chemistry or Chemical Engineering may concentrate their studies in Chemistry. Such students must include the
following courses in their program:
Chem 502 Advanced Organic Chemistry I
Chem 610 Advanced Inorganic Chemistry
Chem 658 Advanced Physical Chemistry
ESc 701
Thesis or
ESc 700
Project and an additional three credit course
Fifteen credits of electives, which must form a meaningful and
coherent program in chemistry, and normally including at least two
related courses offered by other departments.
With prior approval, students may integrate into their programs
graduate courses in chemistry offered by the Chemistry Department
of the Newark College of Arts and Sciences of Rutgers—The State
University. Further information may be obtained from the departmental advisor.

MASTER OF SCIENCE IN ENVIRONMENTAL
SCIENCE
Beginning in the fall of 1986, the Environmental Science Division of
the Department of Chemical Engineering, Chemistry and Environmental Science, will offer the Master of Science in Environmental Science for students with undergraduate majors in chemistry,
environmental science, biology, chemical engineering, environmental engineering and civil engineering.

DOCTOR OF PHILOSOPHY IN ENVIRONMENTAL
SCIENCE
Beginning in the fall of 1986, the Environmental Science Division of
the Department of Chemical Engineering, Chemistry and Environmental Science, will offer the Ph.D. in Environmental Science
for students with undergraduate majors in chemistry, environmental
science, biology, chemical engineering, environmental engineering
and civil engineering.

CURRENT RESEARCH
P. Armenante: Mass Transfer; Mixing
B. Baltzis: Biochemical Modeling
E. Bart: Low Reynold's Number Flow
J. Bozzelli: Reaction Kinetics; Air Pollution Monitoring
L. Dauerman: Heterogenous Inorganic Reactors
A. Greenberg: Strained Molecules; Air Pollution Monitoring
T. Greenstein: Biochemical Engineering; Laminar Flow
T. Gund: Molecular Modeling of Drug/Neuro Interactions
J. Grow: Microcomputer Applications; Surface Chemistry
D. Hanesian: Reaction Kinetics

DEGREE OF ENGINEER

C.R. Huang: Transport Phenomena; Applied Mathematics

The Department of Chemical Engineering and Chemistry offers a
program leading to the Degree of Engineer in Chemical Engineering.
Intended for the practicing engineer, the program emphasizes the
application of new knowledge to the design process. Admission and
other requirements may be found on pages 7 and 13.

B. Kebbekus: Air Pollution Analysis
H. Kimmel: Physical and Inorganic Chemistry
D. Knox: Thermodynamic Modeling; Supercritical Fluids

DOCTOR OF ENGINEERING SCIENCE

D. Kristol: Biochemical and Biomedical Processes; Dental Adhesives

The program for the degree of Doctor of Engineering Science offered
by the Department of Chemical Engineering and Chemistry is intended for the superior graduate student with a master's degree in
Chemical Engineering or Chemistry, or in a closely allied field. The
student should have a broad background in the basic sciences of
chemistry and physics, in mathematics, and in the engineering sciences such as thermodynamics, reaction kinetics, and transport
phenomena. Students with too narrow a specialization at the
bachelor's or master's level will be required to broaden this background before becoming eligible as candidates for the doctoral
degree.
In addition to the general degree requirements set out on page
14, course requirements are specified by the department on an
individual basis after consultation with the student. Research for the
degree requires an original research project, completion of which
will represent an original contribution to current knowledge.
All doctoral students are required to pass the doctoral qualifying
examination. The examination is designed to test the general competence of students in chemical engineering, chemistry, and mathematics at the master's level. It must be taken within the first year
following admission to the doctoral program, and must be passed
within two years. A student will be allowed only two attempts to pass
the examination.
The examination will be given during January and June of each
year. No fee is required for the examination.
Registration for dissertation research will require as prerequisites:
• Such courses as may be specified by the department.
• Satisfactory completion of the qualifying examination.
• Selection of an advisor to supervise the disseration work.
• Approval by a departmental committee of the student's chosen
dissertation topic.
Should the 36 dissertation credits be completed before the submission of the final copy of the dissertation and its acceptance by
the department, it will be necessary for the student to register for
a minimum of six additional dissertation credits per semester until
the dissertation has been submitted and accepted. The oral dissertation examination will be given only after the submission of the final
draft of the dissertation.

G. Lei: Polymer Materials
G. Lewandowski: Biological Treatment of Wastewater
C.C. Lin: Polymer Processes; Membrane Separations
J. McCormick: Mass Transfer
H. Perlmutter: Synthetic and Physical Organic Chemistry
A. Perna: Pollution Control
R. Parker: Kinetics; Ultrasonics
T. Petroulas: Reactor Design; Mathematical Modeling
E. Roche: Computer-Aided Process Design
A. Shilman: Solution Chemistry
L. Suchow: Solid-state Inorganic Chemistry
D. Tassios: Measurement and Correlation of Thermodynamic Data
R. Tomkins: Calorimetry; Electrochemistry
R. Trattner: Pollution Control
C. Venanzi: Computer Simulation of Enzyme-substrate Interactions
W. Wong: Polymer Rheology; Fluidized Beds
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Civil Engineering
Administered by: Department of Civil and Environmental Engineering
Chairperson: Eugene B. Golub
Associate Chairperson: Edward Dauenheimer
Assistant Chairperson: Harold Deutschman (Graduate)
Distinguished Professors: Lee, Liskowitz
Professors: Cheng, Cheremisinoff, Deutschman, Dresnack, Golub,
Khera, Peck, Salek
Associate Professors: Chan, Ciesla, Craig, Dauenheimer, Hicks, Hsu,
Jones, Konon, Olenik, Raghu, Wecharatana
Assistant Professors: Ansari, Bagheri, H. Hsieh, Kuperstein,
Leptourgos, Meegoda, Schuring, Shrestha
Graduate Advisor: Harold Deutschman (201) 596-2467 (Room 201C)
Degrees Offered: Master of Science in Civil Engineering; Master of
Science; Degree of Engineer; Doctor of Engineering Science
Master of Science in Environmental Engineering; Master of Science.
See Environmental Engineering, page 34.

MASTER'S PROGRAMS
Admissions Requirements
The Master of Science in Civil Engineering is intended for civil engineering graduates or holders of an equivalent degree who wish to
further their formal education by specializing in some aspects of civil
and environmental engineering.
The undesignated Master of Science degree is intended for graduates in science or in fields of engineering other than civil and environmental engineering who wish to further their education.
Programs for both degrees are designed for students with an
excellent undergraduate background in basic sciences and mathematics. Candidates for these degrees will be required to demonstrate proficiency in all of these fields.
A program of more than the minimum number of credits may be
necessary for the candidates who do not have adequate preparation
in those areas which are fundamental to the graduate courses they
propose to take. Such candidates may be granted conditional admission.

Degree Requirements
MASTER OF SCIENCE IN CIVIL ENGINEERING
Candidates must complete 30 credits as follows:
• At least 18 credits of specialization, which include CE 700 Civil
Engineering Project or CE 701 Master's Thesis;
• At least six credits of electives related to the area of specialization;
• The remaining six credits of electives are normally chosen from
graduate courses offered outside the Civil Engineering Department
and should include at least three credits of mathematics.
MASTER OF SCIENCE
Candidates must complete 30 credits as follows:
• At least 12 credits of specialization, which include CE 700 Civil
Engineering Project or CE 701 Master's Thesis;
• At least six credits of electives related to the area of specialization;
• At least six credits of electives in Civil Engineering outside the area
of specialization.
• The remaining six credits may be chosen from graduate courses
offered by any department and should include at least three credits
of mathematics.

Fields of Specialization
Suggested areas of specialization are construction, environmental,
geotechnical, structures and urban and transportation engineering.
To assist the candidates for the master's degree in planning a
program of study, typical programs in each of the areas of specialization are presented below. These include required core courses
and suggested electives in and outside the areas of concentration.
CONSTRUCTION ENGINEERING
CORE COURSES
CE 610
Construction Management (Fall)
Project Planning and Control (Spring)
CE 611
Legal Aspects in Construction (Fall)
EM 632
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
SUGGESTED COURSES IN AREA OF SPECIALIZATION
CE 614
Underground Construction
CE 642
Shallow Foundations
CE 631
Advanced Reinforced Concrete Design
Special Topics in Civil and Environmental Engineering
CE 702
CE 710
Systems in Building Construction
CE 711
Methods Improvement in Construction
SUGGESTED COURSES OUTSIDE AREA OF SPECIALIZATION
CIS 515 Advanced Computer Programming
CIS 621 Numerical Analysis I
CIS 622 Numerical Analysis II
CIS 653 Microcomputers and Applications
CIS 657 Principles of Interactive Computer Graphics
Math 511 Numerical Methods
Math 551 Engineering Mathematics I
Math 648 Applied Mathematics for Civil Engineers
Math 661 Mathematical Statistics
SUGGESTED COURSES RELATED TO AREA OF SPECIALIZATION
CE 545
Rock Mechanics I
CE 643
Deep Foundations
EnE 671 Environmental Impact Analysis
CE 633
Theory of Structural Analysis
CE 644
Geology in Engineering
CONSTRUCTION MANAGEMENT
CORE COURSES
CE 610
Construction Management (Fall)
CE 611
Project Planning and Control (Spring)
EM 632
Legal Aspects in Construction (Fall)
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
SUGGESTED COURSES IN AREA OF SPECIALIZATION
CE 614
Underground Construction
CE 702
Special Topics in Civil and Environmental Engineering
CE 710
Systems in Building Construction
CE 711
Methods Improvement in Construction
SUGGESTED COURSES OUTSIDE AREA OF SPECIALIZATION
EM 602 Management Science (Statistics)
EM 604
Analytical Engineering Statistics
CIS 515 Advanced Computer Programming for Engineers
CIS 653 Microcomputers and Applications
CIS 657 Principles of Interactive Computer Graphics
CIS 661 Systems Simulation
Math 511 Numerical Methods
Math 551 Engineering Mathematics I
Math 648 Applied Mathematics for Civil Engineers
Math 661 Mathematical Statistics
SUGGESTED COURSES RELATED TO AREA OF SPECIALIZATION
EM 660
Financing an Industrial Enterprise
EM 693 Managerial Economics
EnE 671 Environmental Impact Analysis
OS 691 Labor and the Law
OS 695
Mediation and Arbitration
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ENVIRONMENTAL ENGINEERING
This specialization is intended for students with an undergraduate
background in civil engineering who wish to qualify for the Master
of Science degree in Civil Engineering. Other students wishing to
qualify for the degree of Master of Science in Environmental Engineering should review the environmental engineering programs.
CORE COURSES
EnE 560 Environmental Chemistry
EnE 661 Environmental Microbiology
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
SUGGESTED COURSES IN SPECIALIZATION AND
RELATED AREAS
EnE 660 Introduction to Solid Waste Problems
EnE 664 Physical and Chemical Treatment
EnE 665 Biological Treatment
EnE 666 Analysis of Receiving Waters
EnE 669 Water and Wastewater Analysis
EnE 670 Advanced Processes in Water Pollution Control
EnE 671 Environmental Impact Analysis
CE 620 Open Channel Flow
Hydrology
CE 621
CE 720 Water Resource Systems
SUGGESTED COURSES OUTSIDE THE AREA OF SPECIALIZATION
Math 511 Numerical Methods
Math 648 Applied Mathematics for Civil Engineers
Math 661 Mathematical Statistics
ChE 686 Industrial Waste and Control
EnE 667 Solid Waste Disposal Systems
CIS 515 Advanced Computer Programming for Engineers
EM 631
Legal Aspects in Environmental Engineering
EnE 668 Air Pollution Control
GEOTECHNICAL ENGINEERING
CORE COURSES
CE 640
Theoretical Soil Mechanics
CE 641
Engineering Properties of Soils
CE 642
Shallow Foundations
CE 643
Deep Foundations
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
SUGGESTED COURSES IN SPECIALIZATION AND
RELATED AREAS
Rock Mechanics I
CE 545
CE 644
Geology in Engineering
CE 645
Rock Mechanics II
Soil Dynamics
CE 742
CE 740
Earth Supporting Structures
Seepage
CE 741
CE 743 Embankment Dams
SUGGESTED COURSES OUTSIDE THE AREA OF SPECIALIZATION
CE 614
Underground Construction
CE 631
Advanced Reinforced Concrete Design
CE 633
Theory of Structural Analysis
Construction Management
CE 610
CE 611
Project Planning and Control
Mech 630 Theory of Elasticity
Math 511 Numerical Methods
Math 551 Engineering Mathematics I
CIS 515 Advanced Computer Programming for Engineers
STRUCTURAL ENGINEERING
CORE COURSES
CE 631
Advanced Reinforced Concrete Design
Theory of Structural Analysis
CE 633
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
CE 732
Matrix Methods in Structures
Math 511 Numerical Methods
Math 551 Engineering Mathematics I

SUGGESTED COURSES IN SPECIALIZATION AND
RELATED AREAS
CE 632
Prestressed Concrete Design
CE 634
Structural Dynamics
Plastic Analysis and Design
CE 730
Mech 630 Theory of Elasticity
CE 545
Rock Mechanics I
CE 731
Analysis and Design of Shell Structures
CE 733
Design of Metal Structures
CE 734
Design of Tall Buildings and Space Structures
CE 736
Finite Elements Methods in Structural and Continuum
Methods
SUGGESTED COURSES OUTSIDE THE AREA OF SPECIALIZATION
CE 641
Engineering Properties of Soils
CE 642
Shallow Foundations
CIS 515 Advanced Computer Programming for Engineers
Math 630 Matrix Theory
Mech 540 Advanced Strength of Materials
URBAN AND TRANSPORTATION ENGINEERING
CORE COURSES
CE 650
Urban Systems Engineering
CE 652
Traffic Engineering
CE 700
Civil Engineering Master's Project or
CE 701
Master's Thesis
SUGGESTED COURSES IN SPECIALIZATION AND
RELATED AREAS
CE 651
Traffic Flow Theory
CE 653
Traffic Safety
CE 654
Mass Transportation Systems
CE 655
Land Use Planning
CE 750
Urban Transportation Planning
CE 751
Transportation Design
SUGGESTED COURSES OUTSIDE THE AREA OF SPECIALIZATION
Math 648 Applied Mathematics for Civil Engineers
Math 661 Mathematical Statistics
EnE 671 Environmental Impact Analysis
CIS 515 Advanced Computer Programming for Engineers
SS 521
Urban Social Structure
URBAN SYSTEMS AND URBAN SYSTEMS ENGINEERING
Students with interest in urban systems may pursue an interdisciplinary program administered by the Department of Civil and
Environmental Engineering.
The interdisciplinary program leading to the Master of Science
degree offers analytical approaches to urban problems and policy
making. The objective of this program is to prepare individuals to
assume roles as program analysts in urban government. Emphasis
is placed on developing a background knowledge of urban processes linked with engineering approaches in specialization areas.
A core set of courses is required, together with a selection of courses
from either the management or engineering option. Students must
consult a departmental advisor before registering for any courses.
CORE COURSES
CE 650
Urban Systems Engineering
CE 655
Land Use Planning
CE 700
Civil Engineering Project
SS 521
Urban Social Structure
SS 604
Economic Analysis of Urban Areas
SUGGESTED URBAN SYSTEMS COURSES
EM 602 Management Science
EM 650 Operations Research
OS 662 Organization Design and Development
OS 689
Labor-Management Relations in the Public Sector
OS 694
Industrial Relations and Public Policy
SS 601
Econometrics
SS 602
Cost-Benefit Analysis and Economic Decisions
Public Finance
SS 603
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DEGREE OF ENGINEER
The Department of Civil and Environmental Engineering offers a
program leading to the Degree of Engineer in Civil and Environmental Engineering. The program provides students with a broader range
of scientific and technical competence than that gained in their master's program. Intended for the practicing engineer, the program
emphasizes the application of new knowledge to the design process.
Admission and other requirements are set out on pages 7 and 13.

DOCTOR OF ENGINEERING SCIENCE
The degree of Doctor of Engineering Science in Civil Engineering is
conferred in recognition of marked ability and scholarship in the field
of civil and environmental engineering and of high scholastic attainment and satisfactory completion of an original independent investigation in one of the specific areas of civil and environmental
engineering.
All doctoral students are required to pass the doctoral qualifying
examination. The first part of the examination is designed to test the
general competence of students in civil and environmental engineering and mathematics. It must be taken within the first year, following
admission to the doctoral program. The second part of the examination will be oral and is designed to test knowledge in the specific
area of specialization. It must be taken within three years of the first
part.
Registration for dissertation research will require as prerequisite:
• Such courses as may be specified by the department.
• Satisfactory completion of the qualifying examination.
• Approval by a departmental committee of the student's chosen
dissertation topic, and availability of a faculty advisor to supervise
the dissertation work.
Should the 36 credits assigned to the dissertation be completed
before the submission of the final copy of the dissertation and its
acceptance by the department, it will be necessary for the student
to register for additional dissertation and research credit at a minimum of six credits per semester. The oral dissertation examination
will be given only after the acceptance of the completed dissertation.

CURRENT RESEARCH
F. Ansari: Fracture of Concrete using Laser Speckle Metrology;
Application of Holography in Biomechanics
S. Bagheri: Fracture Analysis by Remote Sensing

E. Dauenheimer: Construction Management; Computer Applications
in Construction
H. Deutschman: Urban Transportation Planning; Transportation
Systems
R. Dresnack: Environmental Impact Analysis; Water Resources
E. Golub: Water Resources; Flood Plain Hydrology
H.N. Hsieh: Control of Sludge Bulking; Leachate Treatment; Water
Treatment Sludge Disposal; Modeling of Leachate Transport in
Landfill; Water Distribution System Design
C.T. Hsu: Concrete Material and Structures; Dynamic Analysis;
Computer and Design Methods
R.A. Jones: Water Quality—Aquatic Toxicology
R.P. Khera: Geowaste
W. Konon: Construction Aspects of Toxic and Hazardous Site Cleanup; Construction Vibrations
I. Kuperstein: Transportation Safety, Operations and Design
G.F. Lee: Water Quality—Aquatic Chemistry; Solid and Hazardous
Waste Management
M. Leptourgos: Stucco Panels Deformation under Wind and Heat
Loading
J. Liskowitz: Toxic and Hazardous Substances
N. Meegoda: A Fundamental Expression for Fluid Transportation in
Porous Media; Soil Structure Interaction under Dynamic
Conditions; In-situ Prediction of Mechanical Behavior of Soils
T. Olenik: Environmental/Hydraulics
C.F. Peck, Jr.: Pumping Concrete
D. Raghu: Sink Hole Studies; Finite Elements Applications in Rock
Mechanics; Use of Sludge as a Liner for Landfills
F. Salek: Computer Modeling and Design of Real Systems with
Emphasis on Water Resources and Structures

P. Chan: Industrial Wastes Treatment; Ground Water; Soils

J. Schuring: Geotechnical Problem in Deep Foundations and
Groundwater Pollution

S.L. Cheng: Industrial Waste; Marine Environment

R. Shrestha: X,Y,Z Surveying and Adjustments

P. Cheremisinoff: Hazardous Waste Treatment; Industrial Waste
Control

M. Wecharatana: Fractures Resistance in Cementitious Composites;
Tensile Softening in Cement Based Composites; New Polymer
Concrete for Offshore Structures

R. John Craig: Structural Reinforced Fibers Concrete
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Computer Science

Degree Requirements

Students are allowed considerable latitude in formulating their proAdministered by: Department of Computer and Information Science
grams of study. However, certain guidelines must be adhered to.
Acting Chairperson: Julian M. Scher
Each program must include:
Associate Chairpersons: James A.M. McHugh, Murray Turoff
Six credits as follows:
Professors: Moshos, Turoff, Veroy
CIS 635 Computer Programming Languages
Associate Professors: Baltrush, Featheringham, LaSalle, McHugh,
{ and
Medsker, Perl, Ryon, Sarian, Scher
CIS 700 Master's Project
Assistant Professors: M. Chen, Chiang, Coll, Iliopoulos, Mu kherji
Or
Graduate Advisors: McHugh, Master of Science Program, (201)
CIS 701 Master's Thesis
596-3366 (Room 203W); Scher, Doctor of Philosophy Programs,
CIS 710 Computer Science Seminar (this course carries no credit
(201) 596-3395 (Room 203W)
and is taken concurrently with the Master's Thesis or Project)
Scher (Doctor of Philosophy Programs) (201) 596-3395 (Room 203W) Twelve credits (additional to the above) in computer science: These
Degrees Offered: Master of Science in Computer Science; Doctor of
credits are limited to no more than two of the areas of concentration
Philosophy in Management (joint program with Rutgers-Newark);
listed below.
Doctor of Philosophy in Computer Science (new program expected
Twelve or nine credits of elective courses, depending upon whether
to be available in fall 1986)
the master's project or thesis is selected: Although these credits may
include further courses in computer science, they usually include six
MASTER OF SCIENCE IN COMPUTER SCIENCE
credits in other departments. The distribution of these credits is
The graduate program is designed to serve the academic needs of
determined by the department and is a function of the student's
students who wish to study advanced topics in computer science. academic background and objectives.
A student admitted to the program will be assigned an advisor who
will assist in formulating a program of study based on the student's Areas of Concentration
background and special interests. A minimum of 30 graduate credits System Design: CIS 630, CIS 631, CIS 636, CIS 651, CIS 732.
must be included in the program for the degree according to the Application Programming: CIS 621, CIS 622, CIS 653, CIS 655,
CIS 657.
guidelines given below.
Formal Theory: CIS 540, CIS 640, CIS 641.
Admission Requirements
Systems Analysis: CIS 500, CIS 661, CIS 662, CIS 665, CIS 762.
It is recognized that students from a variety of backgrounds may seek
While the above areas of concentration are a succinct characadmission. Students who have graduated from curricula with strong
terization of the academic branches of the field, the following course
quantitative backgrounds (mathematics, engineering, physics, etc.) listings illustrate representative programs of study. In order to deare required to meet the Institute's general admission and academic
lineate career objectives more clearly, these programs are grouped
requirements and to demonstrate (by coursework or professional into three categories: software engineering, information systems
experience) the following preparation:
analysis, and computer application analysis.
• a working knowledge of a procedure-oriented language and a
Software Engineering is concerned with the functional design of
machine-oriented language
the complete computer system and the development of specific
• basic data structures
schemes involving information processing technology to fulfill the
• mathematics beyond calculus
stated requirements of the system. It is intended for the student
Students with non-quantitative backgrounds (liberal arts, human- whose undergraduate training is in computer science or who has
ities, etc.) are required to meet the Institute's general admission and
considerable industrial computer science experience.
academic requirements and must also satisfactorily complete a
Information Systems Analysis is related to software engineering,
special intensive Bridge Program outlined below.
and determines the needs for and the specifications of a particular
Bridge Program The Bridge Program is composed of the following computer system. Students choosing this option are expected to
have a solid foundation in business, management science, or econundergraduate courses:
omics.
Six required courses in computer science:
Computer Application Analysis deals with such areas as simuComputer Programming and Problem Solving or Computer
lation, graphics, artificial intelligence, heuristics, computer-aided deProgramming and Business Problems
sign, computer control, and data communications. Students majorIntroduction to Computer Science
ing in this option should have a background in mathematics, engiMachine and Assembly Language Programming
neering, or the physical sciences.
Computer Applications to Commercial Problems
SOFTWARE ENGINEERING
Computer Organization
DESIGN OF PROGRAMMING FACILITIES
Mini-Computer Systems.
CIS 630 Operating System Design
Three required courses in mathematics:
CIS 631 Data Management System Design
Calculus I
CIS 635 Computer Programming Languages
Calculus II
CIS 636 Compiling System Design
Probability and Statistics.
CIS 651 Data Communications
One computer science elective course approved by a student's CIS 661 Systems Simulation
advisor.
CIS 700 Master's Project
The program must be completed with a cumulative grade-point
CIS 710 Computer Science Seminar
average of at least 3.0 in order to gain regular admission to the CIS 732 Design of Interactive Systems
master's degree program in computer science.
EE 677
Optimization Techniques
Students who have satisfactorily completed the equivalent of any
Math 661 Mathematical Statistics
of these courses (either through coursework or professional exSPECIAL-PURPOSE COMPUTING
perience) after department evaluation and approval, may have a
CIS 500 Introduction to System Analysis
corresponding reduction in the number of courses required in the
CIS 621 Numerical Analysis I
Bridge Program. Full details of the Bridge Program courses may be
CIS 622 Numerical Analysis II
found on page 57.
CIS 653 Computer Programming Languages
CIS 657 Principles of Interactive Computer Graphics
CIS 661 Systems Simulation
CIS 700 Master's Project
CIS 710 Computer Science Seminar
Math 511 Numerical Methods
CIS 655 Minicomputer Systems
Math 661 Mathematical Statistics
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COMPUTER SYSTEMS THEORY
CIS 540 Fundamentals of Logic and Automata
CIS 635 Computer Programming Language
CIS 636 Compiling System Design
CIS 640 Recursive Function Theory
CIS 641 Formal Languages
CIS 700 Master's Project
CIS 710 Computer Science Seminar
EE 575
Introduction to Digital Circuits
CIS 653 Microcomputers and Applications
CIS 655 Minicomputer Systems
Math 634 Abstract Algebra
INFORMATION SYSTEMS ANALYSIS
MANAGEMENT INFORMATION SYSTEMS
CIS 630 Operating System Design
CIS 631 Data Management System Design
CIS 635 Computer Programming Languages
CIS 661 Systems Simulation
CIS 662 Model Analysis and Simulation
CIS 665 Graph Theory
CIS 700 Master's Project
CIS 710 Computer Science Seminar
CIS 732 Design of Interactive Systems
CIS 762 Computerized Information Systems for Planning and
Forecasting
IE 661
Man-Machine Systems
MANAGEMENT AND ECONOMICS
CIS 631 Data Management System Design
CIS 635 Computer Programming Languages
CIS 661 Systems Simulation
CIS 662 Model Analysis and Simulation
CIS 762 Computerized Information Systems for Planning and
Forecasting
CIS 700 Master's Project
CIS 710 Computer Science Seminar
EM 693 Managerial Economics
IE 601
Measurement Methods for Management Systems
SS 601
Econometrics
SS 602
Cost-Benefit Analysis and Economic Decisions
ORGANIZATIONAL SYSTEMS
CIS 631 Data Management System Design
CIS 635 Computer Programming Languages
CIS 651 Data Communications
CIS 661 Systems Simulation
CIS 662 Model Analysis and Simulation
CIS 700 Master's Project
CIS 710 Computer Science Seminar
CIS 732 Design of Interactive Systems
IE 603
Behavioral Science
IE 661
Man-Machine Systems
OS 683 Manpower Planning and Management Development
QUANTITATIVE MATERIAL DECISION MAKING
CIS 631 Data Management System Design
CIS 635 Computer Programming Languages
CIS 661 Systems Simulation
CIS 662 Model Analysis and Simulation
CIS 665 Graph Theory
CIS 700 Master's Project
CIS 710 Computer Science Seminar
EM 602 Management Science
EM 650 Operations Research
IE 705
Mathematical Programming in Management Science
Linear Programming
IE 623

COMPUTER APPLICATION ANALYSIS
COMPUTER COMMUNICATION SYSTEMS
CIS 630 Operating System Design
CIS 631 Data Management Systems Design
CIS 635 Computer Programming Languages
CIS 651 Data Communications
CIS 653 Microcomputers and Applications
CIS 665 Graph Theory
CIS 700 Master's Project
CIS 710 Computer Science Seminar
CIS 732 Design of Interactive Systems
EE 664
Discrete Systems
Math 668 Probability
ELECTROMECHANICAL COMPONENT DESIGN
CIS 621 Numerical Analysis I
CIS 622 Numerical Analysis II
CIS 630 Operating System Design
CIS 635 Computer Programming Design
CIS 657 Principles of Interactive Computer Graphics
CIS 700 Master's Project
CIS 710 Computer Science Seminar
EE 601
Linear Systems
CIS 653 Microcomputers and Applications
ME 630 Analytical Methods in Machine Design
ME 632 Instrumentation
CIS 700 Master's Project
TRAFFIC ANALYSIS
CIS 621 Numerical Analysis I
CIS 622 Numerical Analysis II
CIS 635 Computer Programming Languages
CIS 661 Systems Simulation
CIS 662 Model Analysis and Simulation
CIS 700 Master's Project
CIS 710 Computer Science Seminar
CIS 762 Computerized Information Systems for Planning and
Forecasting
CE 652
Traffic Engineering
CE 654
Mass Transportation Systems
CE 655
Traffic Safety
Math 661 Mathematical Statistics
DESIGN OF CHEMICAL PROCESSES
CIS 621 Numerical Analysis I
CIS 622 Numerical Analysis II
CIS 630 Operating System Design
CIS 631 Data Management System Design
ChE 634 Chemical Process Dynamics and Control
ChE 640 Chemical Process Development
Math 661 Mathematical Statistics
CIS 635 Computer Programming Languages
CIS 651 Data Communications
CIS 700 Master's Project
CIS 710 Computer Science Seminar

MASTER'S PROGRAMS AT MADISON AND AT
CINNAMINSON, NEW JERSEY
For the convenience of students who live or work in the greater
Morris County area or in South Jersey, master's programs in computer science are offered by NJIT on the Drew University campus
in Madison and at the Cinnaminson Center of Burlington County
College. In both programs all courses are conducted by NJIT faculty.
Sufficient courses are offered so that all degree requirements may
be completed at either location. However, students with background
deficiencies may have to attend NJIT's Newark campus or another
appropriate local institution before becoming eligible for regular admission to the master's program.
Further information about off-campus offerings may be obtained
from the Assistant Director of Extension programs, (201) 596-3641.
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DOCTOR OF PHILOSOPHY IN COMPUTER SCIENCE
NJIT is awaiting official state approval to begin accepting students
into a Ph.D. program in computer science, with the first entering
students anticipated for the fall, 1986 semester. Admittance to the
program will be limited to either those who have completed a
bachelor's degree in computer science with a record of distinction,
or comparable distinction in a master's degree program. The doctoral program emphasizes advanced study (coursework and seminars) and research in computer science, with specific requirements
relative to courses, qualifying examinations, candidacy examinations, seminar participation, teaching internships and the completion of an original piece of research (and its defense) for the doctoral
dissertation.
Further information on applying for the Ph.D. program in computer
science may be obtained by writing to the Graduate Division.

DOCTOR OF PHILOSOPHY IN MANAGEMENT
(offered jointly with Rutgers University)
A joint doctoral program in management involving the Rutgers
Graduate School of Management, New Jersey Institute of Technology, and the Graduate School, Rutgers-Newark is offered. New
Jersey Institute of Technology has primary academic responsibility
in the computer and information systems management option of this
program and shares responsibility for the option in organization and
operations management. In addition, the Department of Industrial
and Management Engineering and the Department of Organizational
and Social Sciences offer a variety of courses which may be included
in the program.
Program offerings are designed to prepare individuals with backgrounds in business, government, economics, engineering, computer science, management, and other quantitative studies for leadership positions in organizational development and the rapidly growing
fields of information systems management and software management and production. This program is intended for superior students
with a master's degree in computer science or business administration.
Students interested in this program may consult with the department or write to:
Director, Ph.D. in Management Program
Rutgers-The State University of New Jersey
Graduate School of Management
92 New Street
Newark, New Jersey 07102

CURRENT RESEARCH
M. Baltrush: Microprocessors; Communications Systems; CrossAssemblers; Networks; Minicomputers; UNIX
M. Chen: Microprocessors; Robotics; Knowledge-Based Systems;
Concurrent Systems Modeling; System Decomposition
Y. Chiang: Numerical Techniques; Algorithms; Parallel Computation;
Compilers; Programming Pedagogy
R. Coll: Artificial Intelligence; Biocomputer Research; Data Base
Management Systems
T. Featheringham: Theoretical Aspects of Information Systems;
Natural and Artificial Languages; Data Management; Artificial
Intelligence; Information Systems Policy and Organization
C. Iliopoulos: Algorithm Complexity Theory; Data Structures;
Cryptosystems
A. LaSalle: Operating Systems; Distributed Processing; ComputerAided Instruction; Communication Systems; Scientific
Computing; Computer-Aided Design
J. McHugh: Graph Processing Systems; Mathematical Algorithms;
Administrative Software Packages; Parallel Algorithms
L. Medsker: Microprocessors; Data Base Management Systems;
Communication Systems; Operating Systems; Large-Scale
Scientific Computing
G. Moshos: Data Base Management Systems; Data Communications;
Operating Systems; Numerical Analysis; Compilers
R. Mukherji: Process Control; Laboratory Automation; Information
Management Systems; Operating Systems; Artificial Systems;
Data Management Systems
Y. Perl: Design and Analysis of Algorithms; Data Structures;
Computational Complexity
J. Ryon: Graphics; Compilers; Algorithms
E. Sarian: Numerical and Mathematical Techniques; Artificial
Intelligence; Biomedical Applications
J. Scher: Simulation; Operations Research Applications; Decision
Support Systems
M. Turoff: Interactive System Design; Computer Mediated
Communications System; Management Information Systems;
Modeling; Planning; Forecasting
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Electrical Engineering
Administered by: Department of Electrical Engineering
Chairperson: Joseph J. Strano
Associate Chairperson: Robert R. Meola
Assistant Chairpersons: W.H. Warren Ball (Graduate); Chung-Wei
Chow (Undergraduate)
Distinguished Professor: Zambuto
Professors: Ball, E. Cohen, Cornely, Denno, Klapper, Kuo, Meola,
Meyer, Misra, Padalino, Reisman, Strano, G. Thomas, Whitman
Associate Professors: Ayoub, Carluccio, Chow, Clements, Engler,
Frank, Rose, Rosenstark, Singh, Sohn, Teaney, Troop
Assistant Professors: Hubbi, Niver, Pandey, Wason
Graduate Adviser: W.H. Warren Ball (201) 596-3515 (Room 258T)
Degrees Offered: Master of Science in Electrical Engineering; Master
of Science; Degree of Engineer; Doctor of Engineering Science

MASTER'S PROGRAMS
Admission Requirements
The degree of Master of Science in Electrical Engineering is intended
for electrical engineering graduates, or holders of an equivalent
degree, who wish to further their formal education by specializing
in some advanced phase of electrical engineering or who seek preparation for a further advanced degree.
The Master of Science undesignated degree is intended for science or non-electrical engineering graduates who wish to specialize
in some advanced electrical engineering work, or for electrical engineering graduates who wish to broaden their field of expertise by
taking a relatively large number of courses in another field of engineering.
Programs for both degrees are designed for students with an
excellent undergraduate background in physics, in mathematics
through differential equations and vector analysis, and in electrical
networks and devices, electronics, analysis and design methods,
transients, and electromagnetic fields, including laboratory work in
some of these areas.
Candidates for the Master of Science degree in Electrical Engineering will be required to demonstrate proficiency in all these fields.
Candidates for the Master of Science undesignated degree will be
required to demonstrate proficiency in those areas which are fundamental to the graduate courses they propose to take. Candidates
demonstrating such proficiency to the satisfaction of their advisors
may proceed immediately to the advanced courses listed below.
Others will be required to take such undergraduate prerequisites as
may be needed and some or all of the following basic graduate
courses:
CIS 510 Computer Programming
EE 540
Electronic Circuits
EE 550
Circuit Analysis
Math 511 Numerical Methods
Math 551 Engineering Mathematics I
Math 573 Differential Equations I
A program of more than the minimum number of credits will be
necessary for a candidate requiring courses listed above.

Degree Requirements
MASTER OF SCIENCE IN ELECTRICAL ENGINEERING
Candidates must complete at least 30 credits, including:
EE 700
Master's Project for part-time students, or
EE 701
Master's Thesis (6 credits) for full-time students
Eighteen credits of specialization, to include two of the following:
EE 601
Linear Systems
EE 620
Electromagnetic Field Theory
EE 650
Semiconductor Circuits
EE 673
Random Signal Analysis I
and other courses as approved by the student's advisor.
At least six credits in a correlated field as a minor, to be chosen from
courses either inside or outside the department.

MASTER OF SCIENCE
Candidates must complete at least 30 credits, including:
EE 700
Master's Project for part-time students, or
EE 701
Master's Thesis (6 credits) for full-time students
Fifteen credits of specialization, to include two of the following:
EE 601
Linear Systems
EE 620
Electromagnetic Field Theory
EE 650
Semiconductor Circuits
EE 673
Random Signal Analysis I
and other courses as approved by the student's advisor.
At least six credits in a correlated field as a minor, to be chosen from
courses either inside or outside the department.

Areas of Specialization
A number of representative programs of study are shown below.
Students taking EE 700 instead of EE 701 should select an additional
course from the optional courses shown in the program, or an additional course approved by the advisor. Candidates demonstrating,
to the satisfaction of their advisor, proficiency in fundamental graduate courses, may register for a Selected Topics course (EE 788 or
EE 789) which is concerned with one or more of the selected topics
listed in some of the programs. (See listings below.)
Students whose interests are not in any of the areas of specialization shown may nevertheless use the programs listed below as
guides in planning their own programs of study.
ELECTRIC CIRCUIT DESIGN
EE 601, 648, 650, 652, 657, 753
One of the following: EE 645, 658, 675, 752
EE 701 Master's Thesis
Selected topics: Digital Filters, Microprocessors
COMMUNICATION SYSTEM DESIGN
EE 601, 622, 630, 642, 673, 744, 759, 777, 701 (or 700 and CIS 653)
DIGITAL COMMUNICATION SYSTEMS
EE 601, 642, 673, 742, 755, 759, 776, 777, 701 (or 700 and CIS 653)
PHASE-LOCKED COMMUNICATION SYSTEMS
EE 601, 642, 645, 673, 745, 755, 759, 773, 701 (or 700 and 666)
COMMUNICATION TECHNIQUES
EE 601, 622, 625, 630, 642, 645, 673, 759, 701 (or 700 and CIS 653)
OPTOCOMMUNICATION DEVICES AND SYSTEMS
EE 620, 622, 625, 642, 657
One of the following: EE 650 or 673
One of the following: EE 685, 744, 755
EE 701 Master's Thesis
Selected topics: Optocommunication Devices and Systems, Integrated Optics
OPTOELECTRONICS
EE 620, 657, 673, Phys 606
Three of the following: EE 601, 622, 625, 641, 642, 658, 660, 674,
Chem 611
EE 701 Master's Thesis
Selected topics: Semiconductor Lasers and LEDs, Infrared Technology, Integrated Optics
VLSI DESIGN
EE 620, 650, 657, 658, 758
Two of the following: EE 601, 641, 675, 677, 682
EE 701 Master's Thesis
Selected topics: CMOS Modeling, Systolic Arrays, VLSI Fabrication
Principles
THIN FILM MATERIALS AND DEVICES
EE 620, 650, 657, 658, Chem 611, Phys 606
One of the following: EE 622, 625, 642, 758
EE 701 Master's Thesis
Selected topics: Surface Modification and Measurement, Thin Film
Formation Processes, Vacuum Science and Technology
SOLID STATE MATERIALS AND DEVICES
EE 620, 650, 657, 658, Phys 606
Two of the following: EE 622, 625, Chem 611, Phys 605, EE 685
EE 701 Master's Thesis
Selected topics: Semiconductor Materials Technology, VLSI Fabrication Principles, Amorphous Semiconductors, Polar Dielectrics
APPLIED SUPERCONDUCTIVITY
EE 601, 620, 650, 657, 673
Two of the following: EE 674, 675, 685, Phys 606
EE 701 Master's Thesis
Selected topic: Superconductivity Devices
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MICROWAVE AND ANTENNA ENGINEERING
EE 601, 620, 622, 630, 732
Two of the following: EE 625, 657, 730, Math 656, 674, 675
EE 701 Master's Thesis
Selected topics: Millimeter-wave Engineering, Microstrip Antennas,
Computational Electromagnetics, Phased Arrays, Microwave Optics,
Microwave Device Fabrication Principles
MEDICAL INSTRUMENTATION
EE 601, 642, 673, 685, 686, 687, IE 661, ME 632, EE 701 (or EE 700
and 650)
BIOMEDICAL SIMULATION
EE 601, 660, 666, 667, 673, 681
One of the following: EE 685, Chem 571, CIS 661, Math 661
EE 701 Master's Thesis
Selected topic: Physiologic Systems Simulation
COMPUTER ARCHITECTURE
EE 601, 650, 657, 658, 685
Two of the following: EE 677, CIS 630, 655, 657
EE 701 Master's Thesis
Selected topics: RIS Corn puters, Reconfigurable Processors
SIGNAL PROCESSING
EE 601, 642, 664, 673, 681, 755, Math 661, EE 701 (or 700 and CIS
657)
Selected topic: Digital Signal Processing
CONTROL SYSTEMS
EE 601, 660, 664, 666, 673, 677
Two of the following: EE 661, 663, 667, 685, 686, 766, 768, 769, CIS
515, 540, 621, 630, 651, 657, 661, Math 656, 661, 668, 683, ME 632
EE 701 Master's Thesis
Selected topics: Robotics, System Modeling and Parameter Identification, Image Processing, Pattern Recognition
BIOMEDICAL SYSTEMS
EE 601, 660, 664, 667, 673
Three of the following: EE 666, 677, 685, 686, 687, 766, 768, 769,
CIS 515, 540, 621, 630, 651, 657, 661, 662, IE 661, Math 656, 661,
668, ME 661, 671, 690
EE 701 Master's Thesis
Selected topics: See Control Systems program above.
OPTIMAL CONTROL AND DIFFERENTIAL GAMES
EE 601, 664, 666, 673, 677, 768
One of the following: CIS 621, 622, Math 652, 661, 683
EE 701 Master's Thesis
Selected topics: Parameter Identification, Differential Games, Decentralized Optimal Control
RELIABILITY AND FAILURE MECHANISMS
EE 601, 641, 650, 748
One of the following: EE 642 or 685
Two of the following: EE 645, 657, 658, 674, Math 661
EE 701 Master's Thesis
Selected topics: Electrical Breakdown in Gases and Plasma, Accelerated Life-testing Principles
POWER SYSTEM OPERATION
EE 601, 610, 612, 613, 673
Two of the following: EE 611, 681, 710, 711, CIS 661
EE 701 Master's Thesis
Selected topics: State Estimation, Reliability
POWER SYSTEM ECONOMICS
EE 601, 610, 612, 620, 710
Two of the following: EE 667, SS 511, 606, 609
EE 701 Master's Thesis
Selected topic: Power Demand Forecasting and Planning
ENERGETICS
EE 601, 610, 615, 620, 635, 712
One of the following: EE 612, 614, Phys 632
EE 701 Master's Thesis
Selected topic: Solar Energy
SYSTEMS ENGINEERING I
EE 601, 666, 673, 677, ChE 685, Math 658, ME 632
One of the following: ME 660, 661
EE 701 Master's Thesis

SYSTEMS ENGINEERING II
EE 601, 664, 673, 677
Two of the following: CE 651, 652, 654, Math 661, 662
EE 701 Master's Thesis
Other programs may be set up in consultation with the student's
advisor. The above are examples which are by no means exclusive.

DEGREE OF ENGINEER
The Department of Electrical Engineering offers a program leading
to the Degree of Engineer in Electrical Engineering. Intended for the
practicing engineer, the program emphasizes the application of new
knowledge to the design process. Admission and other requirements
may be found on pages 7 and 13.

DOCTOR OF ENGINEERING SCIENCE
The program for the degree of Doctor of Engineering Science in
Electrical Engineering is intended for the superior electrical engineering student with a master's degree in Electrical Engineering who has
a broad background in engineering, mathematics, and physics and
who wishes to do advanced work in an area of electrical engineering
research. Students with too narrow a specialization in the bachelor's
or master's programs will be required to broaden this background
before becoming eligible as candidates for the doctoral degree. At
least half of the undergraduate course work should have been in
physical science or allied fields and the work on the M.S. level should
indicate a major in electrical engineering and a minor in either mathematics or physics, or both.
Course requirements for the doctoral program will be specified in
consultation with the student, and the dissertation for the degree will
require original research, completion of which will contribute to the
available knowledge in the field. The program will include at least
twelve credits of courses on the 700-level as approved by the advisor.
The qualifying examination will require competence in the following fields:
• MATHEMATICS Differential equations and vector analysis; transformation or operational calculus; advanced calculus; complex variables; elements of probability; and stochastic processes.
• ENGINEERING PHYSICS Undergraduate physics, including
kinetics, kinematics, and thermodynamics; advanced topics in classical and modern physics. Also included are engineering applications
to branches of engineering other than electrical.
• GENERAL ELECTRICAL ENGINEERING Undergraduate electrical engineering and elementary graduate study in circuits, fields,
electronics, linear systems, and digital computer programming.
• A SPECIALIZED AREA OF ELECTRICAL ENGINEERING This
field must be indicated to the department chair at least two months
before the date of the qualifying examination. This section of the
examination will entail a critical evaluation of the area specified in
order to determine ability to conduct research requiring such knowledge and to apply this knowledge to broader and more general
problems.
The first three parts must be taken together and should be taken
as soon as possible. The fourth part (specialized area) is to be taken
when the advisor and student feel that the student is ready. In any
event, all parts must be taken within three years of admission to the
doctoral program.
Registration for dissertation research will require as prerequisites:
• Such courses as may be specified by the department.
• Satisfactory completion of the qualifying examination.
• Demonstration of proficiency in both analog and digital computer
programming.
• Demonstration by the candidate that facilities for this proposed
research will be available and that a faculty member is willing to
supervise the dissertation. An approved written research proposal
is required for this purpose.
Should 36 credits of research be completed before the submission
of the final copy of the dissertation and its acceptance by the department, it will be necessary for the student to register for a minimum
of three additional dissertation credits per semester until the dissertation has been submitted and accepted. The oral examination
will be given only after the submission of the final draft of the dissertation.
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CURRENT RESEARCH

Engineering Science

E. Cohen: General Rational Bandpass Filter Functions; Effects of
Low-Frequency Electromagnetic Fields on Animal Brains

Administered by: Department of Chemical Engineering, Chemistry
and Environmental Science (see page 23).
Chairperson: Deran Hanesian
Graduate Advisor: Howard Kimmel (201) 596-3574 (Room 151T)
Degree Offered: Master of Science

R. Cornely: Solid State Materials, Devices, and Circuits;
Optoelectronic Devices and Circuits; lon-assisted Thin Film
Formation for Surface Modification
K. Denno: Energy Conversion Devices and Systems

MASTER OF SCIENCE

P. Engler: Analysis of Clinical Data for Cancer Registry; Flexible
Delivery System for Carbon-Dioxide Surgical Laser; Microwave
Hyperthermia in the Treatment of Brain and Other Tumors

The Engineering Science option is designed to afford considerable
flexibility to students in designing a program of study within the fields
of chemistry and chemical engineering. Students with an appropriate
background may take advanced work in chemistry within the
framework of the Master of Science degree.

J. Frank: Delta Modulation Systems
W. Hubbi: Power System Load Flow Analysis
J. Klepper: Design of Phase-locked Loops; Digital Techniques for
Detection of FM Waves
M. Kuo: Application of Differential Game Theory to Water Pollution
Problems
A. Meyer: Network Analysis of Flow and Pressure Distributions in the
Microcirculation; System Analysis in the Clinical
Electrophysiology of the Eye
E. Niver, G. Whitman: Wave Propagation; Antenna Theory
S. Pandey: Power System Stability
S. Reisman: Medical Instrumentation and Microcomputers;
Biomedical Signal Processing; Computer Simulation of
Physiologic Systems
S. Rosenstark: Feedback Amplifier Theory
S. Rosenstark, J. Frank, A. Meyer: Command, Control, and
Communication Systems
M. Singh: Solid State Devices and Circuits
K. Sohn: Plastic Superconducting Materials
K. Sohn, K. Denno: Redox Energy Storage Systems
D. Teaney: Laryngeal Dynamics and Constant-Q Signal Processing

Admission Requirements
Applicants are required to have graduated from an accredited
degree program in chemical engineering or chemistry. Other candidates with an appropriate background in chemistry (to include
organic, inorganic, and physical chemistry) will be considered. Candidates with deficiencies may be eligible for admission but will be
required to include more than the minimum of thirty credits in their
degree program.

Degree Requirements
The Master of Science in Engineering Science degree program requires a minimum of thirty credits made up as follows:
Fifteen credits of specialization to include:
ESc 701
Thesis or
ESc 700
Project and an additional three credit course
Chem 502 Advanced Organic Chemistry I or
Chem 602 Advanced Organic Chemistry II
Chem 610 Advanced Inorganic Chemistry
Chem 658 Advanced Physical Chemistry
Fifteen credits of electives which must form a meaningful and
coherent program integrated with the specialization in chemisty and
normally including at least two related courses offered by another
department.
With the prior approval of the graduate advisor and the director
of graduate studies, students may integrate into their programs
graduate courses in chemistry offered by the Chemistry Department
of Rutgers University-Newark. Students who wish to do so should
review the procedures outlined in the section on "Cross-Registration"
and consult their advisor.
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Environmental Engineering
Administered by: Department of Civil and Environmental Engineering
(see page 25).
Chairperson: Eugene B. Golub
Graduate Advisor: Robert Dresnack (201) 596-2467 (Room 201C)
Degrees Offered: Master of Science in Environmental Engineering;
Master of Science

MASTER'S PROGRAMS
Effective control of environmental pollution requires the application
of a broad range of technical skills. In recognition of the need for
interdisciplinary approaches to environmental problems, the Institute
has organized the administration of its master's degree program in
the environmental engineering area around an interdepartmental
faculty group, which functions under the administrative authority of
the Department of Civil and Environmental Engineering.

Admission Requirements
The Master of Science in Environmental Engineering is intended for
students who have an undergraduate degree in engineering or its
equivalent. The equivalency may be obtained by completing a
prescribed set of undergraduate and graduate courses.
The undesignated Master of Science is intended for students with
an undergraduate degree in a non-engineering discipline who wish
to pursue a program of study within environmental engineering.

Degree Requirements
Both master's degrees require a minimum of 30 credits to include
the following courses:
EnE 560 Environmental Chemistry
EM 631
Legal Aspects in Environmental Engineering.
Master's Project or Thesis: a 700 or 701 course whose departmental
designation will be that in which the research is carried out.
Students lacking preparation for some courses may be required
either to make up this deficiency without credit or to include more
than 30 credits in their program.

Areas of Specialization
In selecting courses to fulfill the credit requirements, students will
select (with advisor approval) courses on the basis of their specific
area of interest within the environmental engineering field. The following areas of specialization illustrate the flexibility which is available under the general guidelines for formulating individual programs of study.
This list is not intended to limit the program possibilities. Students,
in conference with their advisor, may take courses from one or more
areas or from other areas consistent with career objectives and prior
preparation.
INDUSTRIAL POLLUTION CONTROL
ChE 551 Principles of Mass Transfer
ChE 685 Unit Operations for Industrial Waste Treatment
ChE 686 Industrial Waste and Control
EM 631
Legal Aspects in Environmental Engineering
EnE 560 Environmental Chemistry
EnE 661 Environmental Microbiology
EnE 665 Biological Treatment
EnE 666 Analysis of Receiving Maters
EnE 668 Air Pollution Control
EnE 669 Water and Wastewater Analysis
ME 661
Thermal Pollution of Water and Air
Chem 662 Air Pollution Analysis

WATER RESOURCES AND WATER TREATMENT
ChE 551 Principles of Mass Transfer
ChE 685 Unit Operations for Industrial Waste Treatment
Legal Aspects in Environmental Engineering
EM 631
EnE 560 Environmental Chemistry
EnE 664 Physical and Chemical Treatment
EnE 661 Environmental Microbiology
EnE 665 Biological Treatment
EnE 669 Water and Wastewater Analysis
CE 620 Open Channel Flow
CE 621
Hydrology
CE 720 Water Resource Systems
EnE 670 Advanced Processes in Water Pollution Control
MUNICIPAL WASTE TREATMENT
ChE 551 Principles of Mass Transfer
ChE 685 Unit Operations for Industrial Waste Treatment
EM 631
Legal Aspects in Environmental Engineering
EnE 560 Environmental Chemistry
EnE 664 Physical and Chemical Treatment
EnE 661 Environmental Microbiology
EnE 665 Biological Treatment
EnE 666 Analysis of Receiving Waters
EnE 667 Solid Waste Disposal Systems
EnE 669 Water and Wastewater Analysis
AIR POLLUTION CONTROL
ChE 551 Principles of Mass Transfer
ChE 685 Unit Operations for Industrial Waste Treatment
ChE 686 Industrial Waste and Control
Legal Aspects in Environmental Engineering
EM 631
EnE 560 Environmental Chemistry
EnE 668 Air Pollution Control
EnE 639 Combustion Engine Emissions
ME 662 Air Pollution Control and Design
ME 664 Engineering Meteorology
Chem 662 Air Pollution Analysis
HAZARDOUS AND TOXIC WASTES
EnE 560 Environmental Chemistry
EM 631
Legal Aspects in Environmental Engineering
EnE 660 Introduction to Solid Waste Problems
EnE 667 Solid Waste Disposal Systems
ChE 685 Unit Operations for Industrial Waste Treatment
ChE 686 Industrial Waste Control
EM 633 Legal Aspects of Health and Safety
EnE 661 Environmental Microbiology
ChE 551 Principles of Mass Transfer
EnE 669 Water and Wastewater Analysis
SOLID WASTE MANAGEMENT
ChE 551 Principles of Mass Transfer
ChE 685 Unit Operations for Industrial Waste Treatment
ChE 686 Industrial Waste Control
EnE 560 Environmental Chemistry
EM 631
Legal Aspects in Environmental Engineering
EnE 667 Solid Waste Disposal Systems
EnE 668 Air Pollution Control
ME 639 Combustion Engine Emissions
ME 662 Air Pollution Control and Design
Chem 662 Air Pollution Analysis
ENVIRONMENTAL PLANNING
EnE 560 Environmental Chemistry
EM 631
Legal Aspects in Environmental Engineering
Math 66 Statistics
EnE 671 Environmental Impact Analysis
EnE 660 Introduction to Solid Waste Products
EnE 661 Environmental Microbiology
EnE 668 Air Pollution Control
SS 603
Cost Benefit Analysis and Economic Decisions
Technology Forecasting
SS 606
ME 660 Noise Control
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Environmental Engineering (Toxicology Option)

Environmental Science

Administered by: Department of Civil and Environmental Engineering
(see page 25).
Degrees Offered: Master of Science in Environmental Engineering
(Toxicology Option); Master of Science

Administered by: Department of Chemical Engineering, Chemistry
and Environmental Science (see page 23).
Chairperson: Deran Hanesian
Associate Chairperson and Graduate Advisor: Richard Trattner (201)
596-3595 (Room 481T)
Degrees Offered: Master of Science in Environmental Science;
Doctor of Philosophy in Environmental Science (anticipated fall 1986)

MASTER'S PROGRAM
This interdisciplinary degree program focuses on the identification,
management, treatment, and effects of hazardous and toxic materials. The program is intended primarily for full-time students,
although part-time students may enroll as well.
Students will be required to take 27 course credits at NJIT in the
environmental area and nine course credits in the biomedical sciences at the University of Medicine and Dentistry of New Jersey
(UMDNJ).
The transcript of students successfully completing the program will
be stamped "Toxicology Option in Environmental Engineering M.S.
Program."

Admission Requirements
A student seeking the Master of Science in Environmental Engineering (Toxicology Option) must have an undergraduate degree in engineering or its equivalent. The equivalency may be obtained by completing a prescribed package of undergraduate and graduate
courses.

Degree Requirements
Students will plan a program of course work with their advisor.
Students lacking preparation for some courses may be required
either to make up this deficiency without credit or to include more
than 36 credits in their programs. Each program must include the
following core courses, six credits of electives, and a master's thesis.
Core Courses at NJIT (21 credits)
EnE 560 Environmental Chemistry
Chem 571 Biochemistry
EM 631
Legal Aspects in Environmental Engineering
Chem 671 Industrial Toxicology Workshop
ChE 686 Industrial Waste and Control or
ChE 687 Industrial Waste
Core Courses at UMDNJ (nine credits)
Biomedical Sciences (BMS 601)-a basic nine-credit course in
biomedical sciences. The course is offered at the University of Medicine and Dentistry of New Jersey. Registration for this course takes
place at NJIT.
Electives at NJIT: Six credits of courses from the following:
Water Pollution (e.g., EnE 661, 664, 665, 666 etc.)
Air Pollution (e.g., EnE 668, ME 662, Chem 662)
Solid Waste (e.g., EnE 660, 667)
Industrial Waste (e.g., ChE 685)
Environmental Risk Assessment (IE 617, OSS 609)
Mathematical Statistics (Math 661)
Industrial Hygiene and Occupational Health (IE 615)
Computer Science (e.g., CIS 500, 661, 662)
Environmental Impact Assessment (EnE 671)
Special Topics in Environmental Engineering (EnE 702)
Master's Thesis in the area of hazardous and toxic waste research
Toxicology Seminar (EnE 600; required each semester).
COURSE OFFERED AT UMDNJ
BMS 601 (nine credits) Prerequisite: Chem 571 (Biochemistry) or
equivalent—Lectures in Human Anatomy, Biochemistry, Human
Physiology, Pathology, Pharmacology, and Toxicology.
A basic course in biomedical science designed to provide theoretical and practical information for students who require a basic background in the biomedical sciences.
All other course descriptions may be found by consulting the
appropriate listings elsewhere in this catalog.

MASTER OF SCIENCE IN ENVIRONMENTAL
SCIENCE
Beginning in the fall of 1986, the Environmental Science Division of
the Department of Chemical Engineering, Chemistry and Environmental Science, will offer the Master of Science in Environmental Science for students with undergraduate majors in chemistry,
environmental science, biology, chemical engineering, environmental engineering and civil engineering.

DOCTOR OF PHILOSOPHY IN ENVIRONMENTAL
SCIENCE
Beginning in the fall of 1986, the Environmental Science Division of
the Department of Chemical Engineering, Chemistry and Environmental Science, will offer the Ph.D. in Environmental. Science
for students with undergraduate majors in chemistry, environmental
science, biology, chemical engineering, environmental engineering
and civil engineering.
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Industrial Engineering

Management Engineering

Administered by: Department of Industrial and Management
Engineering
Chairperson: James L. Rigassio
Associate Chairperson: John Mihalasky
Professors: Mihalasky, Rigassio, Wolf
Associate Professors: Gage, McDermott, Stone, Thomas
Assistant Professor: Mo
Special Lecturers: Ciborski, Howery, Walsh
Graduate Advisor: John Mihalasky (201) 596-3650 (Room 502W)
Degree Offered: Master of Science in Industrial Engineering

Administered by: Department of Industrial and Management
Engineering
Graduate Advisor: John Mihalasky (201) 596-3650 (Room 502W)
Degrees Offered: Master of Science in Management Engineering;
Master of Science; Doctor of Philosophy in Management (see page
30)
Graduate programs in management engineering are designed to
prepare students for a wide variety of career objectives. Each student's program is designed in cooperation with an advisor and will
lead to either the Master of Science in Management Engineering or
the Master of Science degree.
In the case of the Master of Science degree, a variety of crossdisciplinary programs can be designed in cooperation with other
departments or schools.

MASTER OF SCIENCE IN INDUSTRIAL
ENGINEERING
Admission Requirements
The degree of Master of Science in Industrial Engineering is the
recommended objective for graduates of an industrial engineering
curriculum or holders of an equivalent engineering degree who wish
to further their formal education by specializing in an advanced
phase of industrial engineering study or who wish to prepare for
another advanced degree. Programs of specialization are available
in decision theory, systems engineering, man-machine systems, operational assurance, and human factors.
Application for entry into the program must be supported by
evidence of high attainment in undergraduate studies, particularly in
those areas fundamental to the graduate courses making up the
program of study.

Degree Requirements
Students must include the following in their program:
Eighteen credits of specialization to include:
IE 701
Master's Thesis
EM 609 Advanced Analytical Engineering Statistics
IE 621
Applications of Digital Computers in Industrial
Engineering
IE 641
Operations Analysis
Three other credits of specialization
Twelve credits of electives: These may be chosen from graduate
courses offered by any department at NJIT or, with the prior approval
of an advisor and the director of graduate studies, at either the
Graduate School of Business Administration or the Department of
Economics of Rutgers-Newark. Students wishing to take courses at
Rutgers should review the regulations governing "Cross-Registration."
Each student is required to prepare a program of study for approval by the departmental graduate advisor at the time of entry into
the program. Students should review the regulation on "Approved
Schedule of Study". Students must also obtain the consent of a
prospective thesis advisor and the departmental graduate advisor
before registering for thesis (IE 701).
Five programs of specialization are available in decision theory,
systems engineering, man-machine systems, operational assurance,
and human factors.

MASTER OF SCIENCE IN MANAGEMENT
ENGINEERING
The degree Master of Science in Management Engineering is the
recommended objective for graduates of an engineering curriculum
who desire to strengthen their formal education by following a second engineering program emphasizing quantitative management
methodology.

Admission Requirements
Applicants for entry into the Master of Science in management engineering must have graduated from an appropriate engineering curriculum and demonstrated evidence of high attainment in undergraduate studies, particularly in those areas fundamental to their
proposed program of graduate study.
Applicants must show satisfactory completion of approved prerequisite courses in the areas of economics, industrial management,
probability and statistics, accounting and cost accounting, engineering economy, and computer programming. Students lacking preparation in these areas may be required to take undergraduate
courses or one or more of the basic graduate courses listed below
before further graduate courses may be taken. These courses will
not be counted toward the minimum of 30 credits required for the
degree.
EM 501 Industrial Management
EM 502 Engineering Cost Analysis
EM 503 Methods and Applications of Industrial Statistics and
Probability

Degree Requirements
The Master of Science in Management Engineering requires a minimum of 30 credits made up as follows:
Eighteen credits of specialization to include:
EM 602 Management Science (will be waived for those who have
successfully completed IE 439 and IE 440 or their
equivalents, and another course substituted.)
EM 701 Master's Thesis
Nine other credits chosen from:
EM 604
Analytical Engineering Statistics
EM 613 Manufacturing Engineering
EM 655 Management Aspects of Information Systems
Behavioral Science
IE 603
IE 607
Seminar in Contemporary Management Problems
IE 669
Human Design Factors in Engineering
Twelve credits of electives: These may be chosen from graduate
courses offered by any department at NJIT or, with the approval of
the graduate advisor and the director of graduate studies, from
graduate courses offered at Rutgers-Newark or the University of
Medicine and Dentistry of New Jersey if applicable to the student's
specialization. Students wishing to take courses at either of the latter
two institutions should review the procedures governing "CrossRegistration."
Each student is required to prepare a program of study for approval by the departmental advisor at the time of entry into the
program. Students should review the regulations on "Approved
Schedule of Study". Students must also obtain the consent of a
prospective thesis advisor and the departmental graduate advisor
before registering for thesis (EM 701).
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Areas of Specialization
Eight areas of specialization are available:
Engineering Management
Management Systems
Management of Research, Design and Development
Cost Engineering
Management of Health and Safety
Managing the New Technologies
Management of Manpower Policies and Employment Relations
Management of Public and Regulated Enterprises
Considerable latitude is afforded students in the selection of
courses within these areas of specialization. See the Master of Science which follows.

MASTER OF SCIENCE
The degree of Master of Science taken with major concentration in
the field of management engineering is the recommended objective
for those whose careers are in, or moving toward, management in
an engineering or scientifically-oriented enterprise.

Admission Requirements
Applicants must demonstrate evidence of high attainment in undergraduate studies, particularly in those areas fundamental to their
proposed program of graduate study.
They must show satisfactory completion of approved prerequisite
courses in the areas of economics, industrial management, probability and statistics, accounting and cost accounting, engineering
economics, and computer programming. Students lacking preparation in these areas may be required to take undergraduate
courses or one or more of the basic graduate courses may be taken.
These courses will not be counted toward the minimum of 30 credits
required for the degree.
EM 501 Industrial Management
EM 502 Engineering Cost Analysis
EM 502
Methods and Applications of Industrial Statistics and
Probability

Degree Requirements
The Master of Science requires a minimum of 30 credits made up
as follows:
Fifteen credits of specialization to include:
EM 602 Management Science (will be waived for those who have
successfully completed IE 439 and IE 440 or their
equivalents, and another course substituted.)
EM 701
Master's Thesis or
JEM 715 Design of an Enterprise and
jEM 716 Seminar in Design of an Enterprise
Six other credits of specialization which may be selected from the
areas of specialization listed below.
Fifteen credits of electives.
These may be chosen from graduate courses offered by any department at NJIT or, with the prior approval of the graduate advisor and
the Director of the Graduate Division, from graduate courses offered
at Rutgers-Newark or the University of Medicine and Dentistry of New
Jersey. Students wishing to take courses at these latter two institutions should review the procedures governing "Cross-Registration."
Each student is required to prepare a program of study for approval by the departmental advisor at the time of entry into the
program. Students should review the regulations on "Approved
Schedule of Study". Students must also obtain the consent of a
prospective thesis advisor and the departmental graduate advisor
before registering for thesis (EM 701) or for EM 715 and EM 716.

Areas of Specialization
The following course groups are shown as illustrative elective
courses for students seeking guidance in setting up specialized programs within the Master of Science in Management Engineering
degree, and the Master of Science degree. Students may set up a
program over a broad range of course offerings, working in conjunction with the departmental graduate advisor and within the academic
regulations governing the degree.

ENGINEERING MANAGEMENT
At least nine credits from:
EM 602 Management Science
EM 636 Project Management
EM 660
Financing an Industrial Enterprise
EM 693 Managerial Economics
EM 771 Operations Cost and Management Control
IE 603
Behavioral Science
IE 607
Seminar in Contemporary Management Problems
OS 681
Personnel Management
OS 692
Contemporary Collective Bargaining
OS 694
Industrial Relations and Public Policy
MANAGEMENT SYSTEMS
At least nine credits from:
CIS 500 Introduction to Systems Analysis
CIS 630 Operating System Design
CIS 631 Data Management Systems Design
EM 602 Management Science
EM 650 Operations Research
EM 655 Management Aspects of Information Systems
IE 621
Applications of Digital Computers in Industrial
Engineering
IE 641
Operations Analysis
IE 661
Man-Machine Systems
MANAGEMENT OF RESEARCH, DESIGN AND DEVELOPMENT
At least nine credits from:
EM 604
Analytical Engineering Statistics
EM 608
Product Liability Control
EM 635 Management of Engineering Research and Development
EM 636 Project Management
IE 603
Behavioral Science
IE 607
Seminar in Contemporary Management Problems
IE 621
Applications of Digital Computers in Industrial
Engineering
OS 661
Methods of Research in the Behavioral Sciences
OS 683 Manpower Planning and Management Development
COST ENGINEERING
A program in Cost Engineering is presented for engineers primarily
concerned with the economic aspects and implementation of engineering planning, cost estimation, cost control, and project management.
Required courses
EM 602 Management Science
EM 701
Master's Thesis (6) plus nine credits to be selected by the
student in consultation with the departmental advisor.
Twelve elective credits may be chosen from the following courses:
SS 602
Cost-Benefit Analysis and Economic Decisions
SS 606
Technology Forecasting
OS 611
Managerial Psychology
OS 692
Contemporary Collective Bargaining
CE 610
Construction Management
CE 611
Project Planning and Control
CE 710
Systems in Building Construction
CE 711
Methods Improvement in Construction
CIS 631 Data Management System Design
IE 621
Applications of Digital Computers in Industrial
Engineering
EM 660
Financing an Industrial Enterprise
EM 691
Cost Estimating For Capital Projects
EM 693 Managerial Economics
EM 771 Operations Cost and Management Control
Students may also take graduate courses at Rutgers-Newark.
MANAGEMENT OF HEALTH AND SAFETY
The Management of Health and Safety area includes the monitoring
of the design of proposed facilities to ensure their compliance with
the law, evaluation of products and services for potential liabilities
due to their use, and correction of unhealthy or unsafe occupational
conditions.
Required courses
EM 602 Management Science
EM 633 Legal Aspects of Health and Safety
EM 701
Master's Thesis
IE 614
Safety Engineering Methods
IE 615
Industrial Hygiene and Occupational Health
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Twelve elective credits may be chosen from the following courses:
Chem 651 Radioisotopes Theory and Application
Chem 661 Instrumental Analysis
EnE 667 Solid Waste Disposal Systems
EnE 668 Air Pollution Control
CE 652
Traffic Engineering
EM 604 Analytical Engineering Statistics
EM 605 Engineering Reliability
EM 606 Maintainability Engineering
EM 608 Product Liability Control
EM 613 Manufacturing Engineering
EM 672 Industrial Quality Control
EnE 660 Introduction to Solid Waste Products
IE 617 or OSS 609 Environmental Risk Assessment
EnE 663 Pollution: Chemistry and Ecology
CE 653
Traffic Safety
IE 603
Behavioral Science
IE 661
Man-Machine Systems
IE 669
Human Design Factors in Engineers
IE 760
Quantitative Methods in Human Factors Engineering
ME 660 Noise Control
ME 661 Thermal Pollution of Water and Air
OS 611
Managerial Psychology
Methods of Research in the Behavioral Sciences
OS 661
OS 681 Personnel Management
Students may also take appropriate courses at either RutgersNewark or the University of Medicine and Dentistry of New Jersey.
MANAGING THE NEW TECHNOLOGIES
Fifteen credits chosen with departmental approval to include:
CIS --Computer-Based Decision Making (course # to be assigned)
Two of the following:
EM 602 Management Science
EM 635 Management of Engineering Research and Development
EM 655 Management Aspects of Information Systems
EM 660 Financing an Industrial Enterprise
Two of the following:
OS 506 Technology Assessment
OS 662 Organization Design and Development
OS 720 Management of Technological Innovation
Nine credits of electives.
These courses may be taken on Saturday or, with the approval of
the student's graduate advisor, chosen from courses offered at other
times as part of the Institute's regular graduate program offerings.
Courses may also be selected from offering at Rutgers-Newark under
the Institute's "cross registration" system.
A six-credit research specialization in the Department of Industrial
and Management Engineering or the Department of Organization
and Social Sciences.

CURRENT RESEARCH
H. Gage: Office Automation; Human Factors
J. Howery: Entrepreneurship
B. Kisuule: Management Science
J. Kopf: Computer Numerical Control Production Systems
K. McDermott: Robotics and Productivity Engineering
J. Mihalasky: Entrepreneurship; Product Safety
D. Mo: Productivity Modeling; Energy Usage Modeling
S. Nanthavanij: Human Factors
W. Percival: Small Business Development
J. Rigassio: Small Business Productivity Assistance
C. Wolf: Decision Theory; Managerial Economics and Cost Analysis

Management and Organizational Studies
(For Management Engineering please see page 36)
Administered by: Department of Organizational and Social Sciences
in cooperation with the Department of Industrial and Management
Engineering.
Chairperson: David T. Geithman
Distinguished Professor: Helfgott
Professors: Bordman, Geithman, Stochaj, Zaner
Associate Professors: Kahng, LaVerda, Mills, Rotter, Schachter
Assistant Professors: Bonitsis, Levinson, Spector, Spitz
Special Lecturers: Albright, Gordon, Lally, Melnick, Novemsky, Zey
Graduate Advisor: Theodore Zaner (201) 596-3262 (Room 412M)
Degrees Offered: Master of Science; Doctor of Philosophy in
Management (see page 30)

MASTER OF SCIENCE
The Master of Science program in management and organizational
studies is designed for the graduate of an industrial management
or administration, business, engineering, science, or quantitative
social science curriculum whose career is moving toward management of an industrial or technologically-oriented organization.
Two specializations are administered by the Department of Organizational and Social Sciences in cooperation with the Department
of Industrial and Management Engineering: Management of Human
Resources and Management of Public and Regulated Enterprises.
A specialization in Managing the New Technologies is administered
by either the OSS or the l&ME department, depending upon the
student's preferred area of interest. Students in any of the three
specializations may select their research advisor from OSS or l&ME.
Additional management programs and specializations are available through the Department of Industrial and Management Engineering and may be found on pages 36-38.

Admission Requirements
Students must demonstrate high attainment in undergraduate studies, especially in those areas fundamental to their proposed graduate
program, and have a substantial background in such fundamental
areas as economics, industrial management or administration, probability and statistics, and accounting. In addition, knowledge of computer programming is strongly recommended.
Students who are judged deficient in these areas may be required
to include additional undergraduate or graduate courses in their
program.

Degree Requirements
MANAGEMENT OF HUMAN RESOURCES
Nine credits of specialization chosen from:
EM 602
Management Science
IE 603
Behavioral Science
IE 607
Seminar in Contemporary Management Problems
OS 661
Methods of Research in the Behavioral Sciences
Personnel Management
OS 681
OS 683
Manpower Planning and Management Development
OS 694
Industrial Relations and Public Policy
SS 608
Macroeconomics
One of the following sets of six-credit research specializations:
EM 701 or OS 701 Master's Thesis
Design of an Enterprise and
EM 715
EM 716
Seminar in Design of an Enterprise
OS 699
Planning and Evaluating Human Resources Programs
and
Seminar in Planning and Evaluating Human Resources
OS 700
Programs
Fifteen credits of electives.
These may be chosen from graduate courses offered by any department at NJIT or, with the prior approval of the student's advisor
and the Director of the Graduate Division, from graduate courses
offered at either Rutgers-Newark or the University of Medicine and
Dentistry of New Jersey. Students wishing to take courses at these
latter two institutions should review the procedures governing
"cross-registration".
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MANAGEMENT OF PUBLIC AND REGULATED ENTERPRISES
Nine credits of specialization chosen from:
EM 602
Management Science
IE 603
Behavioral Science
IE 607
Seminar in Contemporary Management Problems
IE 617 or SS 609 Environmental Risk Assessment
IE 695
Public Utility Energy Management
IE 696
Nuclear Power Reactor Management
OS 661
Methods of Research in the Behavioral Sciences
OS 694
Industrial Relations and Public Policy
SS 521
Urban Social Structure
SS 603
Public Finance
SS 604
Economic Analysis of Urban Areas
SS 607
Microeconomics
SS 621
Energy and Public Policy
One of the following sets of six-credit research specializations:
EM 701 or OS 702 Master's Thesis
EM 715
Design of an Enterprise and
EM 716
Seminar in Design of an Enterprise
Planning and Evaluating Human Resources Programs
OS 699
and
Seminar in Planning and Evaluation Human Resources
OS 700
Programs
Fifteen credits of electives.
These may be chosen from graduate courses offered by any department at NJIT or, with the prior approval of the student's advisor
and the Director of the Graduate Division, from graduate courses
offered at either Rutgers-Newark or the University of Medicine and
Dentistry of New Jersey. Students wishing to take courses at these
latter two institutions should review the procedures governing
"cross-registration".
MANAGING THE NEW TECHNOLOGIES
Fifteen credits chosen with departmental approval to include:
Computer-Based Decision Making (course # to be asCIS --signed)
Two of the following:
EM 602
Management Science
EM 635
Management of Engineering Research and
Development
EM 655
Management of Aspects of Information Systems
EM 660
Financing an Industrial Enterprise
Two of the following:
SS 506
Technology Assessment
Organization Design and Development
OS 662
OS 720
Management of Technological Innovation
Nine credits of electives.
These courses may be taken on Saturday or, with the approval of
the student's graduate advisor, chosen from courses offered at other
times as part of the Institute's regular graduate program offerings.
Courses may also be selected from offering at Rutgers-Newark under
the Institute's "cross registration" system.
A six-credit research specialization in the Department of Industrial
and Management Engineering or the Department of Organization
and Social Sciences.

CURRENT RESEARCH
R.Helfgott: The Human Resource and Employee Relations; Impact
of Robotics
D. Geithman: Empirical Findings on Socio-economic Determinants
of Fertility Differentials
H. Schachter: The Management of Public Agencies, Including the
Role of Communication in Effective Management; The Influence
of Employees and Employee Organizations on the Development
and Interpretation of Public Policy; Interorganizational Relations,
Particularly the Role of Coordinating Agencies
S. Bordman: Productivity of Engineers and Scientists in the Greater
New York/New Jersey Metropolitan Area
N. Rotter: Social Perception of the Alcoholic; Educational
Applications of Interactive Video Discs
T. Bonitsis: Development of a Macroeconomic Bayesian Vector
Autoregressive Forecasting Model for the State of New Jersey;
Financial Asset Valuation Models; An Empirical Test of the
Relationship Between Unilateral Transfers and Economic
Development in South America; Export-led Development in
South America; External Debt of Developing Countries
M. Mills: Policy Analysis; Labor Relations; Health Administration;
Social Impacts of Technology; Improving Utilization of Human
Resources
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Mechanical Engineering
Administered by: Department of Mechanical Engineering
Chairperson: Bernard Koplik
Associate Chairperson: Aaron Deutschman
Assistant Chairpersons: Harry Herman (Graduate), Benedict Sun
(Mechanical Technology)
Professors: Allentuch, R. Chen, Cochin, A. Deutschman, Fenster,
Herman, Hrycak, J. Hsieh, Koplik, Linden, Miller, Pappas, Pawel,
Progelhof, Stamper, Wilson, Yu
Associate Professors: Droughton, Dubrovsky, Florio, Golden, Hanus,
Harnoy, Ketzner, Kirchner, Martin, Rights, Schmerzler, Sun
Assistant Professors: Dave, Gaal, Jaffe, Nakamura
Research Professor: Bales
Special Lecturers: Geskin, Kountouras, Mayott, Milano
Graduate Advisor: Harry Herman (201) 596-3327 (Room 205MEC)
Degrees Offered: Master of Science in Mechanical Engineering;
Master of Science; Degree of Engineer; Doctor of Engineering
Science

MASTER'S PROGRAMS
The department offers applied and theoretical courses covering the
general areas of fluid mechanics, heat transfer, energy conversion,
stress analysis, design, control engineering, manufacturing and polymer processing. In support of these course offerings, the department
is presently engaged in research and development in areas such as
automotive pollution, biomechanics and medical engineering, system optimization, heat transfer, polymer engineering, instrumentation, design engineering, and solid and fluid mechanics.

Admission Requirements
The Master of Science in Mechanical Engineering is intended for the
mechanical engineering graduate who wishes to further his or her
formal mechanical engineering education by specializing in some
advanced phase of mechanical engineering or in preparation for a
further advanced degree.
The Master of Science is intended for the student who wishes to
pursue an interdisciplinary program with a major area of concentration centered in mechanical engineering. Candidates with a
bachelor's degree in engineering or an area of science providing
suitable background for graduate studies in mechanical engineering
are eligible to apply for admission.

Degree Requirements
MASTER OF SCIENCE IN MECHANICAL ENGINEERING
Candidates must complete 30 credits as follows:
Eighteen credits of specialization which form a coherent program
including six credits of core courses*. The program is to include ME
700 Master's Project or ME 701 Master's Thesis. Full-time students
or those students contemplating further study are expected to enroll
in ME 701.
A minimum of six credits in mathematics or computer science.
Six credits of electives from the mechanical or related non-mechanical course offerings.
MASTER OF SCIENCE
Candidates must complete 30 credits as follows:
Fifteen credits of specialization, including:
ME 700
Master's Project or
ME 701
Master's Thesis
These courses, including the elective courses, must constitute a
coherent program of study.
Six credits in mathematics or computer science.
Nine credits of electives from the mechanical or related non-mechanical course offerings.
Depending upon the undergraduate background and major, students in the M.S. program may have to enroll in courses totaling
more than 30 credits.
*See mechanical engineering graduate program brochure.

DEGREE OF ENGINEER
The Department of Mechanical Engineering offers a program leading
to the Degree of Engineer in Mechanical Engineering. Intended for
the practicing engineer, the program emphasizes the application of
new knowledge to the design process. Admission and other requirements may be found on pages 7 and 13.

DOCTOR OF ENGINEERING SCIENCE
The program leading to the degree of Doctor of Engineering Science
in Mechanical Engineering is intended for the superior student with
a broad background in engineering, mathematics, and physics and
a master's degree, who wishes to engage in advanced study and
research in an area of mechanical engineering.
Prospective candidates should be well-grounded in applied mathematics as well as in the engineering sciences. A student whose
general qualifications are acceptable but who lacks the required
breadth of training will be required to make up deficiencies before
being admitted to candidacy for the doctoral degree.
Course requirements for the doctoral program will be specified
in consultation with the graduate advisor. The research for the
degree will require an original investigation, completion of which will
contribute to current knowledge in the field.
Doctoral students are required to take qualifying examinations no
later than the second time that they are offered after being admitted
to the program. A series of four written examinations must be taken
and passed. The department may also require oral examinations.
The written examinations are to include one in mathematics and
three others appropriate to the student's field of interest. The department will decide which examinations each student must take, based
on his/her interests, objectives, and previous course work. The general areas for these examinations are:
APPLIED MATHEMATICS, which is not limited to, but will include
such topics as ordinary and partial differential equations, vector
analysis, complex variables, numerical methods, and boundary value
problems.
ENGINEERING (three areas to be selected):
Automatic Controls
Dynamics
Elasticity
Fluid Mechanics
Heat Transfer
Stress Analysis
Thermodynamics
Vibrations
The doctoral student should discuss with his/her advisor which of
these examinations are appropriate and then request, in writing,
permission to take the examinations from the department chair. The
student may also notify the Graduate Division office of his/her intention of taking the examinations. The student will be notified as to the
scheduled dates after the application to take the examinations has
been approved.
Registration for dissertation research will require as prerequisites
the following:
Completion of the courses specified by the department.
Satisfactory completion of the doctoral examinations.
Demonstration by the candidate that facilities for his/her proposed
research will be available and that a faculty member is willing to
supervise the dissertation.
Should the investigation and final draft of the dissertation not be
completed within the normal 36 credit hours, additional dissertation
registration for a minimum of three credits per semester will be
required until the dissertation is completed and accepted. The oral
defense will take place only after submission of the final draft of the
dissertation.
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CURRENT RESEARCH
E.L. Bales: Energy Planning, Assessment and Conservation; Heating,
Refrigeration and Air Conditioning
R.Y. Chen: Deposition of Dust Particles in Conduits; Thermal
Contacts; Conductance of Surfaces
I.Cochin: Synthesis of Dynamic Systems; Handicapped
Rehabilitation Systems
R. Dave: Pattern Recognition; CAD/CAM Systems; Optimal Design
J. Droughton: Heat Pipe Systems; I.C. Engines; Combustion
Processes
R. Dubrovsky: Properties of Engineering Materials; Manufacturing
Methods
P. Florio: Investigation of Multi-Component Fluid Flow; Turbulent
Heat Transfer from Roughened External Surfaces; Aircraft Icing
E.S. Geskin: Materials Science; Process Modeling and Control
A. Harnoy: Tribology; Viscoelastic Behavior of Materials
H. Herman: Design Methods in Engineering; Structural Dynamics and
Analysis; Handicapped Rehabilitation Systems
P. Hrycak: Fluid Flow and Heat Transfer; Impinging Jets; ThreeDimensional Heat Transfer with Phase Change; U.S. Climate
Changing Patterns
R. Kirchner: Solar Energy Design Methods; Thermal Storage
Systems for Solar-Assisted Heating and Cooling

B. Koplik: Vibration of Plates and Shells; Dynamic Response of
Structures; Design of Dental Implants
M. Linden: Design of Medical Machine Systems for Diagnosis and
Therapy; Cryosurgery and Hyperthermia of Normal and
Malignant Tissue
J. Martin: Methods of Electroforming; Bounding of Anisotropic
Elastic Problems Using Hypercircle
S. Nakamura: Variational Methods; Finite Element Methods;
Optimization; Micropolar Media
M. Pappas: System Optimization and Design; Finite Element
Structural Analysis; Design of Human Joint Motion and Force
Simulators; Design of Improved Human Prosthesis
H. Pawel: Disturbed Arterial Flow and Concomitant Vascular Sound
R. Progelhof: Creep, Impact and Radiant Heating of Plastics;
Stamping of Thermoplastics; Injection Molding and Rotational
Molding
L. Schmerzler: Energy Conversion, Energy Conservation and
Pollution Control; Irreversible Thermodynamics; Desalination of
Salt and Brackish Water
E. Stamper: Heating, Ventilating and Air Conditioning; Energy
Conservation
B. Sun: Pressure Vessel Design; Dynamics and Vibrations; Piping
Stress Analysis; Plates and Shells
C. Wilson: Acoustics; Industrial Health and Safety; Transportation
Noise-Community Noise; Dental Adhesives-Mechanical Aspects
Y.Y. Yu: Dynamics;Structural Mechanics
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Courses of Instruction
The courses here listed have been approved
in accordance with the policies of the Institute. The frequency of course offerings as
listed is intended as a guide for planning
programs of study. Some deviation from this
listing may occur as a result of departmental
or Institute needs, and courses may be
cancelled because of insufficient registration. A list of scheduled courses will be
issued by the Registrar prior to each
semester.
The degree requirements as stated in the
separate departmental and program summaries are designed also to serve as a guide
to program planning and are subject to
specific determination in consultation with
departmental or program advisors.

ALPHABETICAL CODE
Arch
AS
Bio
CE

Architecture
Applied Science
Biomedical Engineering
Civil and Environmental
Engineering
ChE
Chemical Engineering
Chem Chemistry
CIS
Computer and Information Science
EE
Electrical Engineering
EM
Management Engineering
EnE
Environmental Engineering and
Science
ESc
Engineering Science
Hum Humanities
IE
Industrial Engineering
Math Mathematics
Mech Mechanics
Mechanical Engineering
ME
OS
Organizational Sciences
Phys Physics
SS
Social Sciences

NUMERICAL CODE
Numbers from 500 to 599 indicate courses
normally offered for students who require
additional background for admission to 600or 700-level courses. Graduate credit for
such courses may be granted at the option
of the department of major study. Some of
these courses are open to qualified undergraduate seniors.
Numbers from 600 to 699 indicate intermediate graduate courses.
Numbers from 700 to 799 indicate advanced graduate courses which have as
prerequisites other graduate courses in the
same field.

Applied Mathematics
Offered by the Department of Mathematics
Math 511
Numerical Methods 3 credits, 1st or
2nd sem.
Prerequisites: undergraduate differential
equations and knowledge of at least one
procedure oriented computer language
such as Fortran. This course is designed to
familiarize students with theory and techniques of numerical methods applicable to
problems in the field of engineering and the
physical sciences. Attention is given to
algorithms suitable for digital computer application. Topics include errors in numerical
calculation; numerical approximation in interpolation, differentiation and integration;
discussion of iteration and convergence;
least squares and other types of approximation; roots of algebraic and transcendental
equations; and the solution of ordinary differential equations.
Math 545
Advanced Calculus I 3 credits, 1st sem.
Prerequisite: undergraduate calculus. This
course deals with the topics of advanced
calculus such as the real number system,
functions, continuity, differentiability, the
Riemann Integral, sequences, series, and
uniform convergence.
Math 546
Advanced Calculus II 3 credits, 2nd sem.
Prerequisite: Math 545 or equivalent. This
course is a continuation of Math 545 and
considers such topics as partial differentiation, transformations, the implicit function
theorem, multiple integrals, and line and
surface integrals.
Math 551
Engineering Mathematics I 3 credits,
1st and 2nd sem.
Prerequisites: undergraduate differential
equations, physics. Mathematical methods
useful in the analysis of problems arising in
applied mathematics and engineering. The
course covers selected topics from: ordinary
differential equations, Fourier series, general orthogonal systems, Laplace and
Fourier transforms, boundary value problems, generalized functions, matrices and
linear algebra, systems of ordinary differential equations.
Math 573
Differential Equations I 3 credits, 1st or
2nd sem.
Prerequisite: undergraduate differential
equations. Advanced topics in ordinary differential equations with applications to engineering problems.

Math 574
Differential Equations II 3 credits,
2nd sem.
Prerequisite: a course in differential equations in engineering and science. The mathematical methods include separation of variable, Fourier series, Green's functions, and
a study of special functions including Bessel
functions and Legendre polynomials. Offered 1985-86 and alternate years.
Math 577
Stochastic Processes 3 credits, 1st sem.
Prerequisite: undergraduate differential
equations. Basic probability concepts of discrete and continuous random variables.
Gaussian processes, correlation functions,
and power spectra. Applications include the
response of linear communication systems
to random input signals.
Math 630
Matrix Theory 3 credits, 1st or 2nd sem.
Prerequisites: undergraduate calculus and
differential equations. Development of the
mathematical concepts requisite for study of
the applications of matrix theory to engineering. Topics include linear equations,
matrix algebra, vector spaces, characteristic
roots, and diagonalization.
Math 634
Modern Algebra 3 credits, 2nd sem.
Prerequisite: undergraduate calculus. An introduction to groups, rings, and fields and
their applications in science and engineering. Topics which are usually emphasized
include permutation groups, cyclic groups,
polynomial algebra, and finite fields.
Math 648
Applied Mathematics for Civil Engineers
3 credits, 1st or 2nd sem.
Prerequisite: differential equations. Elements of probability, statistics, and decision making theory, emphasizing the application of these theories to civil engineering
problems. Topics include matrix techniques
with probability applications; data reduction;
common probabilistic models including
binomial, Poisson, and normal distributions
and Markov chains; the relation of observed
date to these models; and Bayesian decision
theory.
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Math 651
Applied Mathematics I 3 credits, 1st and
2nd sem.
Prerequisite: differential equations. Selected topics of applied mathematics useful
in engineering and science, such as ordinary and partial differential equations,
eigenfunction expansions, vector analysis,
linear algebra, Laplace and Fourier transforms, boundary value theory and numerical
solution of boundary value problems.
Math 652
Applied Mathematics II 3 credits, 1st and
2nd sem.
Prerequisites: Math 551 or equivalent. Mathematical methods useful in the analysis of
problems in applied mathematics and engineering. The course covers selected topics
including: non-linear ordinary differential
equations, separation of variables and transform method solutions of partial differential
equations, vector calculus integral theorems, analytic functions of a complex variable, special functions, numerical methods.
Math 656
Functions of a Complex Variable I
3 credits, 1st sem.
Prerequisite: undergraduate calculus. This
course contains a substantial introduction to
the theory of functions of a complex variable, with emphasis on those parts which
are most useful in applications. These include poles, zeros, residues, conformal
mapping, and contour integration.
Math 657
Functions of a Complex Variable II
3 credits, 2nd sem.
Prerequisite: Math 656. Continuation of
Math 656. Thorough investigation of conformal mapping, with applications to engineering problems. Topics considered are
the Schwarz-Christoffel transformation,
Neumann and Dirichlet problems in the
plane, and integrals of the Poisson type.
Math 658
Operational Analysis 3 credits, 1st sem.
Prerequisites: undergraduate differential
equations and complex variables. Operational methods related to problems in physics and engineering. Topics include Fourier
series and integrals; Laplace transform; Ztransform; complex variables and operator
inversion; Dirac delta-function and generalized functions; and application to
boundary value problems, mechanical vibrations, electrical circuits, and control theory.
Math 661
Mathematical Statistics 3 credits, 1st
or 2nd sem.
Prerequisite: undergraduate calculus. Fundamental notions of statistics necessary for
the analysis of numerical data. Special attention is given to the problem of determining when statistical methods are appropriate. Case histories of the proper and
improper use of statistics are considered.

Math 662
Statistical Inference 3 credits, 2nd sem.
Prerequisite: Math 661 or equivalent. This
course considers inferences about populations based on samples, design of experiments, elementary decision theory, and
minimax principles.
Math 668
Probability 3 credits, 2nd sem.
Prerequisite: Math 577 or 661 or an introductory course in probability. A mathematical treatment of random phenomena.
Topics include axioms of probability; conditional probability; independence; random
variables; discrete and continuous modes of
convergence; classical limit theorems, including weak and strong versions of the law
of large numbers; the central limit theorem
and others; and Markov chains. Applications to engineering and reliability theory.
Math 671
Approximate Methods in Engineering
Analysis 3 credits, 2nd sem.
Prerequisite: undergraduate partial differential equations or Math 551 or equivalent.
Topics include approximate methods of
solution of partial differential boundary
value problems that occur in heat, mass,
and momentum transfer problems, perturbation methods; regular and singular perturbation problems; integral methods; variational methods; and point matching
methods.
Math 672
Numerical Methods II 3 credits,
1st sem.
Prerequisite: Math 511, undergraduate
partial differential equations or Math 551 or
equivalent. Numerical methods for partial
differential equations, based on finite difference and finite element techniques.
Topics include the study of convergence
and stability of the methods, and their application to the solution of initial and boundary
value problems. Computer implementation
of the algorithms is stressed in the course.
Math 674
Boundary Value Problems of Engineering
and Physics 3 credits, 1st or 2nd sem.
Prerequisite: undergraduate differential
equations. Use of generalized Fourier series
to solve boundary value problems in various
coordinate systems. Special functions,
eigenfunction expansions, Sturm-Liouville
theory, Green's functions and variational
methods will also be introduced.
Math 675
Partial Differential Equations of Applied
Mathematics 3 credits, 2nd sem.
Prerequisite: Math 547 or equivalent. Topics
include first-order equations; classification
of second order equations, canonical forms,
characteristics; initial and boundary value
problems of hyperbolic, parabolic, and elliptic equations; Dirichlet and Neumann problems; Green's function; Riemann's method;
and numerical methods. Applications are
chosen from the fields of vibrations, wave
propagation, heat conduction, radiation,
and fluid dynamics.

Math 676
Advanced Ordinary Differential Equations
3 credits, 1st sem.
Prerequisites: undergraduate differential
equations or Math 573, and Math 545 or
equivalent. Theory of ordinary differential
equations and systems of differential equations: existence and uniqueness of solutions, dependence on initial conditions and
on parameters, and linear systems. Applications to select topics, such as stability and
asymptotic behavior of solutions, perturbations of periodic solutions, geometric theory of two-dimensional autonomous systems, second order equations, and boundary value problems.
Math 681
Topology 3 credits, 1st sem.
Prerequisite: a course in advanced calculus
or its equivalent. Introduction to general topology and elements of algebraic topology.
Concepts of general topology, including
topological structures, mapping connectedness, separation, coverings, compactness,
completeness of metric spaces, and fixed
point theorems, homotopy theory, the fundamental group, and homology theory.
Metric spaces are emphasized. Applications
to graph and circuit theory and stability.
Math 683
Functional Analysis 3 credits, 2nd sem.
Prerequisite: a course in advanced calculus
or its equivalent. Introduction to the fundamental structures of modern analysis with
special emphasis on the theory of linear operators in a Hilbert space. Topics include the
Hahn-Banach theorem, uniform boundedness principle, closed graph theorem, Riesz
representation theorem, spectral theory of
linear operators, and applications to differential and integral equations.
Math 685
Combinatorics 3 credits, 1st sem.
Prerequisite: advanced calculus. Basic enumerative principles in terms of sets and
mappings. Techniques and applications to
physics, engineering, and mathematics.
Topics include: pigeonhole principles; exclusion-inclusion; generating functions;
Moebius inversion; Polya's theorem; and
algorithms for solutions.
Math 700
Master's Project 3 credits, 1st or
2nd sem.
Prerequisite: matriculation for the M.S.
degree. With the approval of his or her advisor, a student may register for one and
one-half credits two successive semesters.
An extensive paper involving a mathematical investigation is required of all candidates for the Master of Science degree in
applied mathematics who do not take Math
701 Master's Thesis. The work will normally
be initiated with the approval of a faculty
member, who will become the student's
project advisor. A student whose work in
Math 700 is of exceptional quality may be
permitted to extend the Master's Project into
a Master's Thesis, Math 701.
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Math 701
Master's Thesis 6 credits, 1st or
2nd sem.
Prerequisite: matriculation for the M.S.
degree. A student must register for a minimum of three credits per semester. An approved program involving a mathematical
investigation may be the basis for the thesis.
The work will be carried out under the
supervision of a designated member of the
faculty. Approval to register for the thesis
must be obtained from the thesis advisor.
With the permission of the advisor, preparation for the thesis may be scheduled over
one to four consecutive semesters.
Math 707
Selected Topics in Mathematics
3 credits, 1st or 2nd sem.
Prerequisite: according to the nature of the
topics to be covered. Consult with department. An intensive survey of selected areas
of mathematics which have had, or are
having, an important influence in mathematics, the sciences, and engineering. A review
of the literature will be included, and various
applications of the material will be explored.
To be offered when sufficient interest develops. Advance notice of forthcoming
topics will be given.
Math 720
Tensor Analysis 3 credits, 2nd sem.
Prerequisites: vector analysis and Math 630
or equivalents. Review of vector analysis in
general curvilinear coordinates. Algebra
and differential calculus of tensors, applications to differential geometry, analytical
mechanics, and mechanics of continuous
media. The choice of applications will be
determined by the interests of the class.
Math 746
Real Analysis 3 credits, 1st sem.
Prerequisite: Math 545 or equivalent. Topics
include number systems; elementary topology; Stone-Weierstrass theorem; Lebesgue
and Stieltjes integrals; and L2-spaces,
Fourier series, and orthogonal expansions
in L2-space.
Math 761
Mathematics of Reliability 3 credits,
2nd sem.
Prerequisite: Math 661 or equivalent. The
foundation necessary for understanding and
solving reliability problems. Means for improvement of reliability of devices and systems in design, manufacture, and inspection
are examined mathematically. Chance,
gamma, beta, extreme, value distributions,
and other life distributions are studied.

Applied Science
Offered by various departments
The courses which are described below are
offered for students in the Applied Science
master's program. Unless otherwise noted,
degree credit for these courses is normally
restricted to students in the Applied Science
program.
AS 700
Master's Project 3 credits, 1st or 2nd sem.
An approved project which is, or can be,
related to the introduction of science, mathematics, or engineering concepts into secondary school activities. Approval to register
for the project must be obtained from the
project advisor. The project should be of
such caliber as to warrant publication or dissemination in educational or scientific circles. If the use of laboratory facilities or
equipment is necessary, a $50 deposit must
be paid.

CHEMISTRY AND
ENVIRONMENTAL CHEMISTRY
Chem 624
Modern Organic Chemistry 3 credits, 1st
or 2nd sem.
Prerequisite: one year of general chemistry.
The course considers the scope of modern
organic chemistry and how it relates to the
contemporary world. The material covered
ranges from a review of basic bonding theory and reactions to research on complex
mechanistic and structural problems, to the
exploration of natural sources of simple organics and their eventual commercial use in
making medicines, plants, and products
used in such areas as agriculture and construction.
Chem 625
Geochemistry 3 credits, 1st or 2nd sem.
Prerequisite: Chem 624. Primarily a study of
the chemistry of the lithosphere. Topics discussed include the origin of the earth and
its chemical evolution, organic
geobiochemistry, and extraterrestrial geochemistry.
Chem 626
Chemistry of Contemporary Materials 3
credits, 1st or 2nd sem.
Prerequisite: one year of general chemistry.
An introduction to the structure and
chemical, electrical, and mechanical
properties of metallic, ceramic, and polymeric materials and their use in science and
engineering.
Chem 627
Modern Physical Chemistry 3 credits, 1st
or 2nd sem.
Prerequisite: one year of general chemistry.
The course considers relevant topics in
thermodynamics, equilibrium, kinetics,
states of matter, and surface chemistry including their applications in technology and
the environment.

Chem 628
Radiation and the Environment 3 credits,
1st or 2nd sem.
Prerequisite: one year of general chemistry.
The course covers both the harmful and
useful aspects of radiation. A brief introduction to nuclear physics and radioactivity is
followed by consideration of the problems of
radiation units, interaction of radiation with
biological systems, dosimetry, and radiation
regulations. The numerous applications of
radiation and radioactive materials, with
emphasis upon nuclear power, its effluents,
and its effect on the environment will also be
discussed.

HUMANITIES
Hum 621
History and Philosophy of Science 3
credits, 2nd sem.
This course attempts to study the nature of
science through its historical development.
First, it traces the philosophical developments up to and including the modern
period. Second, the course will show the
applications of these developments, via
case studies of the work of scientists and the
interdependence between that work and the
cultural matrix in general. Third, the nature
of scientific truth is investigated in the age
of physical relativity. The course concludes
with a summary of past and present scientific developments and attempts to structure
an ethical basis for future scientific decisions.

MATHEMATICS AND COMPUTER
SCIENCE
Math 521
Applied Calculus I 3 credits, 1st sem.
This course considers selected topics drawn
from differential and integral calculus. The
development of mathematical models of
physical and geometrical situations will be
studied, particularly those applications involving related rates and extreme values.
Applications of introductory differential
equations to elementary problems in physics and chemistry are also considered.
Math 522
Applied Calculus II 3 credits, 2nd sem.
This course considers further material involving the application of calculus to problems such as moments, fluid force, work,
and many other situations which can be
analyzed by means of the infinite summation
process. Numerical integration will be studied. An introduction to differential equations
and their applications will also be included.
Math 528
Linear Algebra 3 credits, 1st sem.
Prerequisite: Undergraduate calculus. This
course considers those topics in linear algebra which will develop the secondary
school teacher's background in mathematics. The topics include determinants, matrices, and their applications to the solution of
systems of linear equations, and linear
transformations. The course is designed to
help the student acquire an understanding
of the wide applicability of the subject.
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CIS 521
Survey of Computer and Information
Science 3 credits, 2nd sem.
An introduction to the utilization of computers for the processing of information.
The course will survey applications and advanced topics in information and computer
science, such as organization information
systems, simulation, gaming, artificial intelligence, and computer communications.
A broad perspective is provided on this discipline and the many uses to which computer systems are being put. The course
also offers a brief introduction to the BASIC
language.

PHYSICS
Phys 520
Mechanics I 3 credits, 1st sem.
This course emphasizes the fundamental
concepts and basic methods for the treatment of equilibrium and accelerated motion.
Newton's Laws and the Free Body Diagram
are applied to problems in statics and
dynamics. The subject of vectors, vector
quantities, and their application in mechanics is studied extensively.
Phys 521
Mechanics II 3 credits, 2nd sem.
Prerequisite: Mechanics I or equivalent. The
laws of conservation of energy and conservation of momentum are developed and
applied in the study of work and energy,
power, impulse and momentum, collisions,
recoil, and rocket propulsion. Angular motion, torque, moment of inertia, work and
energy in rotational motion, and the application of Newton's laws and the law of conservation of angular momentum to problems in rotational dynamics are studied.
Phys 523
Electricity and Magnetism I 3 credits, 1st
sem.
Prerequisite: Mechanics II or equivalent.
The basic concepts of electric charge, electric field, Gauss's law, electric potential,
potential energy difference, current, resistance, and emf are studied. This course
also considers the law of conservation of
charge and Kirchoff's laws, direct current
circuits, and instrumentation. Class operations include demonstration lectures, related supervised computation problems,
and recitations.

Phys 524
Electricity and Magnetism II 3 credits, 2nd
sem.
Prerequisite: Electricity and Magnetism I, or
equivalent. This course considers the
magnetic field, force on moving charges,
force on current-carrying conductor, and
torque on a current-carrying coil. It covers
the Hall effect, magnetic field due to moving
changes, induced emf, Faraday's and Lenz's
laws, mutual and self-inductance, R-L, L-C,
and R-L-C circuits, ferromagnetism and
permanent magnets. The course also considers alternating currents, circuits with resistance, inductance, and capacitance, average and RMS values, phasors, power, resonance, and transformers. Class operations
include demonstration lectures, supervised
computation problems, and recitation.
Phys 527
Selected Topics in Classical Physics I
3 credits, 1st sem.
Topics of study will include: vectors and
their application to forces, equilibrium, and
Newton's First and Third Laws of Motion;
center of gravity; motion with constant acceleration, Newton's Second Law of Motion
and its application; circular motion; work,
energy, the Law of Conservation of Energy;
impulse, momentum, the Law of Conservation of Momentum; angular motion, the Law
of Conservation of Angular Momentum. The
concepts of electric field, electric potential,
potential difference; Kirchoff's laws, capacitance, and the Conservation of Charge;
direct current circuits, the magnetic field;
force on moving charge, force on currentcarrying conductor; production of magnetic
fields; induced electromotive force and
Faraday's law.
Phys 528
Selected Topics in Classical Physics II
3 credits, 2nd sem.
Topics of study will include: simple and
angular harmonic motion; traveling waves;
standing waves on strings, rods, and in
pipes; acoustic phenomena, the Doppler effect; heat and temperature; geometric optics; prism dispersion, reflection, and refractions at a spherical surface; thick and thin
lens phenomena, optical instrumentation;
physical optics; interference, diffraction, and
polarization; the photoelectric effect.

Phys 531
Contemporary Topics in Applied
Physics I 3 credits, 1st sem.
Topics in applied physics that are of significant relevance to current science and technology are discussed. Topics that typically
will be covered are: modern electronic and
optical instrumentation; optical and
acoustical holography; electron microscopes, non-scanning and scanning; the
paradoxes of quantum and relativity physics; concepts in geophysics; plasma physics
with fusion as a new energy source; nuclear
energy; Hernate energy sources; physics
and cybernetics; physics and philosophy.
Phys 532
Contemporary Topics in Applied
Physics II 3 credits, 2nd sem.
Topics in applied physics that are of significant relevance to current science and technology are discussed. Topics typically covered are: physics in daily living; contemporary applications of materials science;
physics in electronic instrumentation; superconductivity and lossless transmission lines;
physics and cybernetics; biophysics;
astrophysics; physics in feedback systems;
the impact and philosophy of the quantum
theory; the domain and limits of science.
Phys 620
Physics of the Atom 3 credits, 1st sem.
Prerequisites: Mechanics I and II (or
equivalent); Electricity and Magnetism I and
II (or equivalent); Geometric and Physical
Optics (or equivalent). Topics include the
atomic view of matter, electricity, and radiation, kinetic theory, special relativity, wave
and partical duality, deBroglie waves, the
Bohr atom, the Heisenberg uncertainty principle, and the atomic view of solids.
Phys 621
Nuclear Physics and Radioisotope
Techniques 3 credits, 2nd sem.
Prerequisite: Physics of the Atom. The structure of the atomic nucleus, nuclear forces,
laws governing nuclear reactions, radioactive transformations, the nature of radiosotopes. The meaning and interpretations of
measurements involved with radioisotope
techniques are emphasized.
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Architecture
Offered by the School of Architecture
Certain courses have dual numbers, e.g.
500/600. Such courses are available to
graduate students and may also be taken by
qualified 5th year undergraduate architecture students with written permission of the
advisor.
REQUIRED FOR M. ARCH
Arch 500/600
Graduate Studies Orientation 1 credit,
1st sem.
Prerequisite: graduate level standing.
Course enables entering students to become familiar with the interests, practices
and research of faculty. Through a series of
presentations by individual faculty, and follow-up interviews, students identify areas of
study and faculty advisors. Presentations
and interviews are compressed into the first
half of the semester.
Arch 561/661
Directed Studies In Architecture
1-3 credits, 1st and 2nd sem.
Prerequisite: graduate level standing. Independent student research designed to develop an in-depth understanding of an
analytical, theoretical or technical area of
architecture. Study to be carried out under
the direction of an independent research
advisor.
Arch 663
Graduate Architecture Design Studio
6 credits
Prerequisite: Arch 564 Architecture Studio
VIII or equivalent. Students are exposed to
a broad range of topics of current interest.
They are expected to exhibit proficiency in
their design ability, as well as advanced
knowledge about design and construction
processes. A concurrent research seminar
on an advanced level of design related
topics is a required part of the studio.
Arch 664
Advanced Graduate Architecture Design
Studio 7 credits, 2nd sem.
Prerequisite: Arch 663. Alternative to a
thesis. Each student develops an architectural project consistent with his/her area of
concentration under the direction of the studio instructor.
Arch 665
M Arch Thesis 7 credits, 2nd sem.
Prerequisite: Arch 663 and permission of
thesis advisor. May be taken as an alternative to the advanced graduate design studio.
Independent study related to architectural
design as an in-depth exploration in the student's area of concentration, under the
supervision of a thesis advisor selected by
the student.
REQUIRED FOR MSAS
Arch 500/600
Graduate Studies Orientation 1 credit,
1st sem.
(See M Arch course description.)

Arch 541
Advanced Technical and Research Report
Writing 3 credits, 1st sem.
Prerequisite: proficiency in English. Designed for graduate students whose curricula require the writing of research and
technical papers. Covers the process of
planning reports and methods of research,
including computer-aided searching for information, systems of documentation, word
processing, data organization and presentation, and effective communication techniques.
Arch 586/686
Research Methods for Environmental
Design 3 credits, 2nd sem.
Prerequisite: 500-600 level standing. Introduction to methods of inquiry useful to
professionals planning and designing buildings, communities and cities. Skills developed in areas of problem definition and
phenomena: measurement, modeling, testing and evaluation. Methods range from scientific experimentation to common sense.
Arch-Math 587/687
Quantitative Analysis for Environmental
Design Research 3 credits, 1st sem.
Prerequisite: College level statistics course
and permission of instructor. The course will
deal with fundamental concepts in the theory of probability and statistics including descriptive data analysis, inferential statistics,
sampling theory, linear regression and correlation, and analysis of variance. It will also
include an introduction to linear programming and nonlinear models concluding with
some discussion of optimization theory.
Arch 685
MSAS Thesis 9 credits, 2nd sem. and
summer
Prerequisite: Arch 500/600 and permission
of advisor. Required for all MSAS degree
candidates. Independent, in-depth examination of a subject in student's area of concentration, carried out under the supervision
of a thesis advisor selected by the student.
AREAS OF CONCENTRATION
Building Sciences
Arch 543/643
Lighting 3 credits, 1st sem.
Prerequisite: Building Performance and Environmental Control Systems, or equivalent.
Explores, through modeling and calculation,
the means by which architectural form and
detail influence the luminous environment.
Perceptual responses, such as visual comfort and delight are examined. Topics include daylighting footprints, model design
and testing, and computer assisted light
level analysis. Areas of investigation include:
relationship between daylight and electriclight in architecture; the variations of light
with time; analysis of seasonal and weather
differences; influences of task on lighting
strategies; means of control for quantity and
quality of light.
Arch 544/644
Building Structure, Construction and
Climatology 3 credits, 2nd sem.
Prerequisite: Building Performance and Environmental Control Systems, or equivalent.

Discussion of the development of building
materials, construction systems, structural
systems and approaches to climate responsive design in architecture. Examines the
evolution of environmental control systems,
building structure and architectural form.
The course presents several approaches to
different climate conditions, including traditional, vernacular and modern.
Arch 545/645
Case Studies in Architectural Technology
3 credits, 1st sem.
Prerequisite: Arch 554 Professional Architecture Practice, or equivalent. Technological systems involved in the construction and
use of buildings are studied. Students will
conduct in-depth investigation of technology-related problems in architecture and
construction. The case study method will be
used. Construction documents and reports
are to be analyzed. Field visits are required.
Arch 547/647
Special Topics in Computer Applications
3 credits, 1st sem.
Prerequisite: graduate level standing. Evaluation, utilization, and development of computer programs for analysis, simulation and
information management. Programs will
range from energy analysis, building structures analysis, and mechanical systems design to spatial allocation, graphics and computer-aided design. Different theories of information transformation and delivery used
in terms of architectural applications.
Course hardware ranges from computeraided design and drafting systems, through
micro- and mini- to main-frame computers.
Arch 548/648
Interdisciplinary Energy Conscious
Design 3 credits, 2nd sem.
Prerequisite: graduate level standing.
Architectural and engineering design strategies affecting energy savings in buildings
studied. Heating, cooling, ventilating and
lighting alternatives evaluated in the context
of energy conservation and their influence
on building design and mechanical systems.
Project teams of architecture and engineering students examine specific design situations, such as fenestration, daylighting,
natural ventilation and relationships between various systems. Emphasis placed on
interrelationships between analysis and
design.
Arch 549/649
Life Safety Issues in Contemporary
Buildings 3 credits, 1st sem.
Prerequisite: graduate level standing. A variety of life safety and comfort situations
studied in terms of specific building types.
Topics include: building evacuation,
compartmentalization, fire fighting and suppression, evaluation and testing of new
building materials and systems, systems
control and management. Special attention
placed on such building types as multi-use,
high-density, schools, hospitals, and other
institutional categories.
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History and Theory

Community and Urban Design

Chemical Engineering

Arch 530/630
Methodologies of Architectural History,
Theory and Criticism 3 credits, 2nd sem.
Prerequisite: Arch 251-252 and 500 or 600
level standing. A seminar examining the
salient methodologies of architectural history, theory and criticism. The seminar is
structured around a series of critical texts,
with each set of core readings intended to
provide a basis for analyzing and assessing
the approach in question.

Arch 572/672
Architecture and Social Change
3 credits, 2nd sem.
Prerequisite: senior standing or permission
of instructor. In this course architectural
form is analysed in relation to political,
economic and technology change, and
change in social values. Buildings and other
designed environments such as parks,
streets and neighborhoods are studied relative to the social processes and institutions
that generate and transform them. The role
of the design professions in initiating or supporting change is also considered.

Offered by the Department of Chemical
Engineering, Chemistry, and Environmental
Science

Arch 531/631
Topical Studies in the History of
Architecture 3 credits, 1st and 2nd sem.
Prerequisites: Arch 251-252 and 500 or 600
level standing. The student may repeat the
course receiving three credits for each of the
following topics (A) Renaissance Architecture (B) Baroque Architecture (C) Modern
Architecture (D) American Architecture (E)
Non-Western Architecture (F) Thresholds of
Architectural Theory and (H) Aspects of
Urban Form. These course offerings are intended to provide critical insights into the
array of historical factors and formal concepts that have shaped design decisions
over time in the respective periods and geographical areas of development listed
above.
Arch 532/632
Problems and Methods in Architectural
Preservation 3 credits, 1st sem.
Prerequisite: Arch 531/631 (Topic D) and
500 or 600 level standing. Theory and practice of preservation planning, with emphasis
on current concepts, problems and techniques of area preservation in the United
States. Exploration of the successive guiding ideals and approaches to historic preservation in America, together with their
European parallels and antecedents. Discussion of theories of continuity and change
in the urban environment and of planning
concepts and techniques that further preservation planning objectives in relation to
programs for community development and
neighborhood conservation.
Arch 533/633
History of Architectural Technologies
3 credits, 2nd sem.
Prerequisite: Arch 251-252 and 500 or 600
level standing. Survey of the development of
building methods and materials, exploring
the impact of structural and environmental
technologies over time on the generation of
architectural form in the design process.
Emphasis will be given to the role of technology in the rise of the Modern Movement
in architecture and to contemporary
architectural theory and practice.

Arch 573-673
Technologies for Community and Urban
Design 3 credits, 1st sem.
Prerequisite: senior standing. Advanced
and traditional technologies are analyzed
with regard to their role in community and
city design, construction and reconstruction.
Emphasis will be on technological systems
influencing location, configuration and use.
Examples are: infrastructures, communication systems and construction technologies.
Skills will be developed in using methods to
evaluate alternative technologies relative to
their social, economic and physical promise,
problems and feasibility.
Arch 574/674
Case Studies in Community and Urban
Design 3 credits, 2nd sem.
Prerequisite: 500 or 600 level standing. Indepth investigation of specific real-world
problems of urban or community design
carried out using case method approach.
Current practices in the U.S. and other
countries studied using interviews with designers, developers, community groups and
government agencies. Site visits, reports
and other documents provide important
sources of information. Final report with
supporting documentation required.
Arch 575/675
The Practice of Community Design
3 credits, 1st sem.
Prerequisite: permission of instructor.
Knowledge, skills, and techniques developed by professionals for effective intervention in community architecture and planning proposals. Important issues of study
are: participatory design techniques, identification of funding sources, grant writing requirements, intervention theory, role of onsite charrettes, and techniques for effecting
communication with neighborhood groups,
governmental agencies and other institutions.
Arch 576/676
The Architecture of Utopia 3 credits,
2nd sem.
Prerequisite: senior standing. Seminar for
the review of utopian projects that have attempted to embody and strengthen social
ideas through transformations in the structuring of space. Architectural implications of
different literary and philosophical utopias
will be analyzed with an emphasis on those
experimental proposals which were realized
in whole or in part in built form.

CHEMICAL ENGINEERING
ChE 551
Principles of Mass Transfer 3 credits,
1st sem. (Dauerman)
Prerequisites: undergraduate thermodynamics and integral calculus. An introductory course in basic concepts of mass transfer. Special emphasis is placed on mass
transfer concepts applicable to stage and
continuous operations. Topics covered include evaporation, gas absorption, and distillation. Not available fOr credit to chemical
engineering students.
ChE 575
Statistical Thermodynamics 3 credits,
1st sem. (Knox)
Prerequisite: an undergraduate course in
thermodynamics. Equilibrium statistical
mechanics with applications to the evaluation of thermodynamic properties. Among
the topics considered are the ideal gas,
monatomic solids, chemical equilibrium, the
transformation-state theory of reaction
rates, intermolecular potential functions,
and the evaluation of viral coefficients.
ChE 583
Petroleum Refining 3 credits, 2nd sem.
Prerequisite: undergraduate courses in
chemical engineering kinetics and mass
transfer. A study of the major petrochemical
feedstocks. A consideration of the economics and technical problems arising in
refinery operation with changing sources of
raw materials and demands for products.
ChE 611
Thermodynamics 3 credits, 1st or
2nd sem. (Knox, Tassios)
Prerequisites: undergraduate courses in
physical chemistry and thermodynamics or
equivalent. The fundamental principles of
thermodynamics are developed quantitatively to include thermodynamic functions
and their relations. Applications are discussed with particular attention to generalized methods. Methods are developed
for the treatment of gaseous mixtures, liquid
solutions, and vapor-liquid equilibria. Thermodynamics of chemical equilibria is considered. Statistical thermodynamics discussed briefly.
ChE 612
Kinetics of Reactions and Reactor Design
3 credits, 1st or 2nd sem. (Baltzis, Hanesian)
Prerequisites: undergraduate chemical reaction kinetics and chemical reactor design.
Undergraduate reactor design course is reviewed, followed by a detailed computer design of a chemical reactor operating under
non-adiabatic, non-isothermal conditions.
Elements of optimum design introduced for
reactor types, series and parallel reactor
systems, multiple reactions, and temperature effects. Introduction to non-ideal reactor design based upon various types of distributions in reactor outlet concentration
and input disturbances is developed. Study
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of various models for non-catalytic solidfluid reactions followed by conversion calculations in mixed flow solid-fluid reactors.
Catalytic solid-fluid systems studied, based
upon definition of rate law, calculation of
catalyst surface area,
Langmuir-Hinshelwood rate models, pore diffusion, temperature effects and resistances, and catalytic
reactor design.
ChE 623
Heat Transfer 3 credits, 1st or 2nd sem.
(Wang)
Prerequisite: ChE 364 or equivalent. A study
of heat transmission applied to practical
problems in design. Unsteady state conduction and batch heating and cooling problems considered. Empirical correlations and
their use in the design and optimization of
equipment covered.
ChE 624
Transport Phenomena 1 3 credits, 1st or
2nd sem. (Huang, Wong)
Prerequisites: undergraduate courses in
fluid mechanics, heat transfer, and mass
transfer. A unified treatment of molecular
and turbulent momentum, energy, and mass
transport. Emphasis is on the mathematical
description of physical mechanisms in
momentum and energy transport.
ChE 626
Mathematical Methods in Chemical
Engineering 3 credits, 1st or 2nd sem.
(Lewandowski, McCormick)
Prerequisite: differential equations, including solutions in power series. Included are
first order and higher order linear differential equations: undetermined coefficients
and variation of parameters as general
methods; simultaneous equations; series;
Bessels functions; Fourier series; and linear
partial differential equations (separation of
variables).
ChE 627
Introduction to Biomedical Engineering
3 credits, 2nd sem. (Baltzis, Huang)
A description of the structure and composition of the body followed by an exploration
of the properties of blood and its flow in the
cardiovascular system. A treatment of the
body as a heat source presented. The body
described as a series of compartments involved in mass transfer of materials. Membranes, solute transport and diffusion studies used to introduce students to the structure and function of the kidneys, artificial
kidney design and operation, the structure
and function of the lungs, gas transport, and
the design of artificial heart-lung machines.
ChE 628
Biochemical Engineering 3 credits,
2nd sem. (Greenstein)
Prerequisite: B.S. in ChE. The application of
chemical engineering to biological processes, biochemical reaction systems, and
their technological employment studied.
Special attention given to problems encountered in momentum, energy, and mass
transport, as well as chemical reaction
kinetics in biological systems. The fundamentals of the transport processes and
chemical reactions are applied to the design
of systems.

ChE 631
Equilibrium Stage Processes 3 credits,
1st sem. (Roche)
Prerequisite: undergraduate transport operations. Course draws together the important
basic correlations and computational
methods used in applying the equilibrium
stage concept to the design of separation
processes. Absorption, extraction and distillation are covered and treated as variations of one basic process. Equipment and
design and tower controls also discussed.
ChE 634
Chemical Process Dynamics and Control
3 credits, 2nd sem. (Tsai, Wong)
Prerequisite: undergraduate process dynamics or process control. Course deals
with mathematical principles of process
dynamics and control; derivation and solution of differential equations describing the
behavior of typical chemical engineering
processing units; and mathematical analysis
and design of control systems. Digital and
sampled data control systems also discussed.
ChE 641
Chemical Equipment and Plant Design
3 credits, 1st or 2nd sem. (Roche)
Prerequisite: unit operations or equivalent.
Course deals with the design of a chemical
manufacturing plant or a major process segment. Included are the selection of the major
pieces of equipment, auxiliaries, and the associated utility requirements and instrumentation. To complete the design, the general
specifications for the off-site facilities, plant
site preparation, and overall plant layout are
included.
ChE 645
Fundamentals of Rheology 3 credits,
2nd sem. (Wong)
Prerequisite: ChE 626, or permission of the
instructor. This course emphasizes the engineering approach to the fundamentals of the
rheology of polymer melts and polymer
solutions. The various types of time-dependent and time-independent non-Newtonian
fluids are classified. The principles of the
experimental techniques used to characterize these materials are discussed. The
flow of non-Newtonian fluids in simple
geometry is illustrated in examples of the
development of quantitative design considerations based on the measured
rheological properties of real fluids.
ChE 646
Polymerization Reactor Design and
Analysis 3 credits, 1st sem. (Lin)
Prerequisite: ChE 612 or equivalent. Mathematical analysis of polymerization systems
occurring in batch, continuous stirred tank,
and tubular reactors. Stability, control, and
optimization of polymerization reactions are
also considered.
ChE 656
Catalysis 3 credits, 1st sem.
Prerequisite: ChE 612. This course starts
with an introduction of mass transfer and
physical characterization of catalysts. It follows with the effectiveness factor, absorption, surface reaction, porous catalysts, and
a brief introduction to catalytic reactors.

ChE 661
Coal Conversion Engineering 3 credits,
1st sem. (Hanesian, Perna)
Prerequisites: B.S. in ChE and ChE 612.
Physical and chemical properties of coal.
Coal storage, handling, transportation,
cleaning and preparation. Chemistry, thermodynamics and kinetics of coal pyrolysis,
hydropyrolysis, gasification, and liquefaction. Engineering analysis of the various coal
conversion processes. Characteristics of
fluidized and entrained bed reactors.
Modeling and simulation of typical coal conversion processes.
ChE 685
Unit Operations for Industrial Waste
Treatment 3 credits, 2nd sem.
Prerequisite: ChE 551 or undergraduate
transport. A presentation of the principles of
selected operations which are applicable to
wastewater treatment.
ChE 686
Industrial Waste and Control 3 credits,
1st sem.
Prerequisites: EnE 502 and ChE 685 (may
be taken concurrently). This course deals
with the problems associated with the treatment of industrial waste streams from the
pulp and paper mill industry, food industry,
and electroplating industry, which contain
high concentrations of suspended solids
and dissolved organics, heavy metals, and
toxic anions. Unit operations for the removal
of these pollutants are evaluated and the
redesign of the Whippany paper board
treatment systems utilizing these unit operations is considered.
ChE 687
Industrial Waste 3 credits
Prerequisite: EnE 560 (Environmental
Chemistry) or its equivalent. Course deals
with the nature and treatment of industrial
wastes on an industry-by-industry basis. Intended primarily for graduate students in
the Environmental Engineering Science and
Toxicology Program. Chemical Engineering
graduate students are not permitted to enroll in this course.
ChE 700
(Applicable only to students enrolled in
degree programs prior to Sept. 1, 1984).
Master's Project 3 credits, 1st or
2nd sem.
An extensive paper involving design, construction, and analysis, or theoretical investigation. The master's project will be required of all candidates for the master's
degree who do not take ChE 701 Master's
Thesis. Approval to register for the master's
project must be obtained from the project
advisor. If the use of laboratory facilities or
equipment is necessary, a $50 deposit must
be paid.
ChE 701
Master's Thesis 6 credits, 1st or
2nd sem.
Completion, under the guidance of a departmental advisor, of an original project in
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research, design or process development.
The completed work, in the form of a written
thesis, should be of caliber sufficient to warrant publication in a technical journal. Approval to register for the thesis must be obtained from the thesis advisor. With the permission of the department, preparation for
thesis may be scheduled over one to four
consecutive terms. A student must register
for a minimum of three credits per semester.
Credit will be limited, however, to the six
credits indicated for thesis. If the use of
laboratory facilities or equipment is necessary, a $50 deposit must be paid.

ChE 731
Advanced Techniques in Equilibrium
Separations 3 credits, 2nd sem. (Roche)
Prerequisite: ChE 631. This course includes
derivation of rigorous methods for stage
process calculations as well as data correlations and consideration of design degrees of
freedom. Emphasis is placed on computer
techniques and on use of the computer by
students to solve problems. Special topics,
such as sidestream stripping, azeotropic
and extractive distillation, and separation
accompanied by chemical reaction are also
covered.

ChE 702
Selected Topics in Chemical Engineering
3 credits, 1st or 2nd sem.
Prerequisite: department approval. This
special area course will be given when
interest develops. Such topics might include
advanced thermodynamics, food technology, synthetic fuels and mass transfer in
polymer engineering.

ChE 735
Optimization in Process Design and
Control 3 credits, 1st sem.
Prerequisites: ChE 626 and ChE 634 or
equivalent. Mathematical developments of
optimization techniques with applications to
problems in chemical design and control.
Methods of calculus of variations and
dynamic programming are compared; the
discrete maximum principle is developed
and applied to problems in the design of
multi-stage chemical processes such as
cross-current extraction and a stirred tank
reactor sequence.

ChE 711
Phase Equilibrium 3 credits, 2nd sem.
(Tassios)
Prerequisite: ChE 611. This course deals
with low-pressure and high-pressure vaporliquid equilibrium and with liquid-liquid
equilibrium. Among the topics covered are
experimental methods, thermodynamics
consistency tests of the data, expressions
for the dependence of the activity coefficent
on composition and temperature, and prediction of multicomponent vapor-liquid and
liquid-liquid equilibrium from binary data.
Prediction methods of vapor and liquid
phase nonidealities, based on equations of
state and solution theories, are discussed.
ChE 712
Optimization of Chemical Reactor
Systems 3 credits, 1st sem.
Prerequisites: ChE 612, 626. The initial portion of the course deals with optimization
method and techniques—the theory and
practice. This introduction is followed by development of the objective function and an
analysis of through-put, yield and temperature optimization analysis. Various types of
reactors are considered from the viewpoint
of optimal design.
ChE 725
Transport Phenomena II 3 credits,
2nd sem. (Huang)
Prerequisite: ChE 624. Subjects covered in
this course include the transport of lamirfar
flow or in solids with two or more independent variables, transport in turbulent flow,
transport between two phases, and macroscopic transport in flow systems.
ChE 726
Applied Fluid Mechanics 3 credits,
1st sem. (Huang)
Prerequisite: ChE 624. The course starts
with a brief review on the equations of
change and tensor analysis, then individual
topics such as the generalized Newtonian
fluid and its flow, material function for nonNewtonian fluids through porous media.

ChE 741
Modern Methods in Process and Plant
Design 3 credits, 1st sem. (Roche)
Prerequisites: previous course in process or
plant design; ChE 611, 612, and 626. This
course deals with some of the newer concepts of process and plant design synthesis,
analysis, and optimum design methods.
Among the specific topics covered are process development, evaluation, and licensing; structure of process design problems;
economic design criteria; computer-aided
design methods; effects of uncertainty on
designs; and the various non-process factors that affect a plant design such as contractor's responsibilities, project management, and cost control.
ChE 757
Catalytic Reactor Design 3 credits,
2nd sem.
Prerequisites: ChE 624 and ChE 656. Mass,
energy, momentum transfers and chemical
reactions involved in fixed bed, fluidized
bed, trickle bed, and slurry reactor are
treated in this course.
ChE 790
Doctoral Dissertation and Research
Credits as designated, 1st or 2nd sem.
Required of all candidates for the degree of
Doctor of Engineering Science. A minimum
of 36 credits is required. The student must
register for at least six credits of dissertation
per semester; registration for additional
credits may be permitted beyond the six,
with the approval of the advisor, to a maximum of 15 credits per semester. Registration for three credits is permitted during
the summer session. Hours to be arranged.
If use of laboratory facilities or equipment is
necessary, a laboratory deposit of $50, or
such additional amount as may be necessary to provide laboratory facilities and
equipment, must be paid.

ChE 791
Doctoral Seminar 1 credit, 1st or
2nd sem.
Required for all doctoral candidates. The
student must register for one credit per
semester until completion of the degree unless requirements are waived, in writing, by
dissertation advisor. The seminar credits
are not applicable toward the 24 credits of
course work required for the degree. In the
seminar, students and faculty discuss research procedures, thesis organization and
content. Students present their own problems and research progress for discussion
and criticism.
ChE 793
Professional Project Credits as
designated, 1st or 2nd sem.
Required of all candidates for the degree of
Chemical Engineer. A minimum total of 12
credits is required. The student must register for at least six credits of professional
project per semester until completion of 12
credits. If the student is still actively engaged
in the preparation of the project after completion of 12 credits, continued registration
of three credits per semester will be required. Registration for three credits is permitted during the summer session. Hours to
be arranged. If use of laboratory facilities or
equipment is necessary, a laboratory deposit of $50, or such additional amounts as
may be deemed necessary to provide laboratory facilities and equipment, must be
paid.

CHEMISTRY
Chem 502
Advanced Organic Chemistry I 3 credits,
1st sem. (Greenberg)
Prerequisites: undergraduate organic
chemistry and physical chemistry. Organic
molecules are treated from a structural,
rather than a mechanistic, viewpoint. Topics
covered include atomic and molecular structure, stereochemistry, reactive intermediates (cations, anions, radicals, and carbenes), orbital symmetry and spectroscopy.
Offered alternate years.
Chem 540
Introduction to Polymers 3 credits,
1st sem. (Lei)
Prerequisite: undergraduate physical
chemistry or thermodynamics. Synthesis of
typical polymers of commercial importance
is presented from a descriptive viewpoint.
Determination of the size and shape of polymer molecules and the morphology of
crystalline polymers is considered. Mechanical properties of polymers in the crystalline,
glassy and elastomeric states are related to
structure. Properties of available polymers
are examined in relation to specific applications.
Chem 552
Laser Chemistry and Technology
3 credits, 2nd sem. (Bozzelli)
Prerequisites: one year of chemistry, one
year of physics and calculus. An introduc-
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tion to the underlying chemical and physical
principles of lasers, their operation, uses
and the related optoelectronic technology.
The course will include an analysis of each
class of laser; pumping mechanisms for
creating the atomic and molecular excited
states; detection of light; absorption and
emission of radiation; current industrial and
state-of-the-art uses; and associated optoelectronic processes. Offered alternate
years.
Chem 602
Advanced Organic Chemistry 3 credits,
1st sem. (Perlmutter)
The study of organic syntheses. A brief description of the basic principles which
underlie chemical reactions: chemical
thermodynamics, structural theory, theories
of rates of reaction, mechanism itself, and
stereochemistry. IR, UV, and NMR spectroscopy also covered. The aforementioned
principles will then be applied to organic
synthesis: formation of aliphatic carboncarbon bonds, pericyclic reactions, formation of carbon-nitrogen bonds, electrophilic
and nucleophilic aromatic substitution,
molecular rearrangements, photochemical
and free-radical reactions, oxidation and reduction, as well as organometallic reactions,
oxidation and reduction, as well as organometallic reagents containing phosphorus, boron, sulfur, and silicon.
Chem 603
Advanced Organic Chemistry Laboratory
3 credits, 2nd sem. (Perlmutter)
Prerequisite: undergraduate organic
chemistry. More advanced syntheses than
those normally carried out in the undergraduate laboratory are emphasized. In addition, use is made of current analytical
techniques and methods of separation to
facilitate the syntheses. Both small and large
scale preparations are assigned. Laboratory
fee: $50. Offered alternate years.
Chem 606
Physical Organic Chemistry 3 credits,
2nd sem. (Greenberg)
Prerequisite: Chem 502 or equivalent.
Emphasis is placed on the physical aspects
of the subject. The course covers means for
determining reaction mechanisms equilibria
and kinetics, considered from the viewpoint
of simple molecular orbital theory and
absolute reaction rate theory. Offered alternate years.
Chem 610
Advanced Inorganic Chemistry 3 credits,
2nd sem. (Suchow)
Prerequisites: undergraduate physical
chemistry or permission of the instructor. A
course which employs theory to explain observed chemical and physical properties of
the elements and their compounds. Mastery
of the principles also makes possible prediction of reactivity and properties of proposed
new c compounds.
Chem 611
Solid State Inorganic Chemistry 3 credits,
1st sem. (Suchow)
Prerequisite: undergraduate physical
chemistry or physics. A course dealing with

relationships among structure and physical
and chemical properties of solid-state materials and with the formation of such materials. Offered alternate years.
Chem 640
Polymer Chemistry 3 credits, 1st sem.
(Lei)
Prerequisites: organic and physical chemistry. This course deals principally with
preparation of the several types of polymers, with the kinetics of polymerization,
and with those properties of polymer solutions useful in characterizing molecular size
and shape. Students who have completed
Chem 540 will not be granted degree credit
for Chem 640.
Chem 641
Polymer Properties 3 credits, 2nd sem.
(Lei)
Prerequisite: Chem 540 or 640 or instructor's approval. Forces between polymer
molecules and their relation to crystal structure are considered, and the fundamentals
of rheology and viscoelastic properties of
polymers are presented. Polymer
crosslinking, reinforcement, and aging are considered from a chemical viewpoint.
Chem 643
Polymer Laboratory I 3 credits, 1st sem.
(Lei)
Prerequisite: Chem 540 or 640. Experiments
will be selected to illustrate the various
methods that are used to prepare polymers
and copolymers. Preparations will include
standard condensation, free radical and
ionic types. Some elementary methods of
polymer characterization will also be included. Laboratory fee: $50. Offered alternate years.
Chem 644
Fundamentals of Adhesion 3 credits,
1st sem.
Prerequisite: Chem 540 or 640 or equivalent. The fundamental aspects necessary
to achieve an understanding of adhesion
phenomena are presented. Among the
topics considered are: intermolecular and
interatomic forces, surface chemistry, absorption of polymers on surfaces, mechanisms of adhesion, bulk properties of the
adhesives, and rheology of polymers used
as adhesives. Offered alternate years.
Chem 645
Polymer Laboratory II 3 credits, 2nd sem.
(Lei)
Prerequisite: Chem 540 or 641. Experiments
illustrating contemporary methods of polymer characterization will be performed.
These will include the following methods:
osmometry, viscometry, light scattering,
vapor pressure osmometry, differential
thermal analysis, dilatometry, x-ray diffraction, birefrigence, polymer factionation,
swelling, and infrared, ultraviolet and NMR
spectroscopy. Laboratory fee: $50. Offered
alternate years.

Chem 651
Radioisotopes Theory and Application
3 credits, 1st sem. (Parker)
Prerequisite: modern physics. A study of the
theory and principles involved in the application of radioisotopes. It includes the nuclear physics, instrumentation, legal and
safety aspects of radioisotopes utilization,
calculations involved in designing a tracer
experiment, as well as study of specific application of radioisotopes to industrial problems. Offered alternate years.
Chem 655
Electrochemistry: Principles and
Applications 3 credits, 2nd sem. (Tomkins)
Prerequisites: one year of general chemistry
and a course in thermodynamics or
equivalent. The course is concerned with
study of the principles governing electrochemical methods such as conductance,
emf, polarography, cyclic voltam metry,
chronopotentiometry, coulometry, and their
application to electric energy storage and
conversion, corrosion, electroplating, pollution monitoring and electrochemical sensors, and electrochemical synthesis. Offered
alternate years.
Chem 658
Advanced Physical Chemistry 3 credits,
1st sem. (Venanzi)
Prerequisite: one year of undergraduate
physical chemistry. This course introduces
the fundamental principles and applications
of quantum chemistry at the starting graduate level. Topics include: brief review of
atomic theory, light and the Bohr atom prior
to quantum mechanics; the wave equation,
its properties and mathematics; the Schrodinger equation and wave functions; the harmonic oscillator; variational and perturbational methods; atomic theory, structure,
and properties; simple molecules, LCAO
and valence bond theories; semi-empirical
methods; and time dependence. A brief introduction to electronic and vibration-rotation spectroscopy is presented.
Chem 659
Atomic and Molecular Structure
3 credits, 2nd sem. (Bozzelli, Venanzi)
Prerequisite: Chem 658 or equivalent. This
course focuses on the application of quantum chemistry and molecular structure. Appropriate techniques for calculating the
physical properties of diatomics through
macro-molecules presented. Lectures illustrated through the use of state-of-the-art
computer graphics. No computational experience on the part of the student is
necessary.
Chem 661
Instrumental Analysis 3 credits, 1st sem.
(Kebbekus, Tomkins)
Prerequisite: undergraduate physical
chemistry or modern physics. The principles
and applications of spectroscopic techniques are presented. Topics covered include ultraviolet and visible spectroscopic,
infra-red and Raman, molecular fluorescence and phosphorescence, flame spectroscopy, emission spectroscopy, NMR,
ESR, X-Ray spectroscopy, electron spectroscopy, mass spectroscopy. Offered alternate years.
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Chem 662
Air Pollution Analysis 3 credits, 2nd sem.
(Bozzelli, Kebbekus)
Prerequisites: undergraduate general
chemistry and undergraduate general physics. The lecture materials encompass the
underlying chemistry and physical principles of gaseous species and of trace level
analytical measurement techniques for
these airborne vapors and particulates.
Emphasis placed upon analyzing real air
samples at the parts per billion and parts
per trillion level. The meteorological dispersion and life-times of these pollutants
covered, along with a description of the
earth's atmosphere. The laboratory will involve air pollution sampling methods for
vapor and particulate species. Analysis for
all of the primary air pollutants' use of principal wet chemical and state-of-the-art instrumental techniques is scheduled.
Chem 664
Advanced Analytical Chemistry 3 credits,
1st sem. (Kebbekus, Tomkins)
Prerequisites: undergraduate physical
chemistry. Topics covered include
electroanalytical methods of analysis, voltammetry, coulometry, potentiometry; chromatographic methods, gas and high pressure
liquid chromatography; thermal methods of
analysis, DTA, DSC; solvent extraction;
kinetic methods; radiochemical methods of
analysis. Offered alternate years.
Chem 670
Environmental Toxicology for Engineers
and Scientists 3 credits
Prerequisite: Chem 571 (Biochemistry) or its
equivalent. This course introduces general
principles of toxicology at the molecular
level, including methods of evaluation and
quantitation, as well as mechanisms of
absorption, distribution, metabolism, and
excretion of toxicants. It includes discussions of systemic toxicology (e.g., liver,
kidneys, nervous system) and survey of
toxic agents. Particular emphasis placed on
environmental toxicology including air,
water and soil pollutants, food additives, and
contaminants.
Chem 671
Industrial Toxicology Workshop 3 credits
Prerequisite: Chem 670 or its equivalent. A
case study approach. This course assumes
basic theoretical knowledge of the scope
and methods of toxicology and applies it to
the study of real-life problems related to
hazardous materials transport, toxic commercial products and by-products, chemical
industrial fires, unsafe landfills, illegal dumping, as well as discussions of planning of
safe transport, production, handling of
chemicals, and safe disposal methods.
Chem 673
Biochemistry 3 credits (Kristol)
Prerequisites: undergraduate organic and
physical chemistry or suitable background
in these subjects. An introductory course in
biochemistry which includes fundamentals
from the viewpoint of physical and organic
chemistry. It is directed particularly to those
students who have an interest in 'biomedical
engineering, as well as in chemistry and
chemical engineering.

Civil Engineering
Offered by the Department of Civil and
Environmental Engineering

MECHANICS
Mech 540
Advanced Strength of Materials
3 credits, 1st sem. (Ciesla)
Prerequisite: mechanics of deformable bodies. Topics beyond the scope of elementary
mechanics of deformable bodies are studied with particular emphasis on the assumptions, limitations, and applications to actual
problems. Offered alternate years.
Mech 630
Theory of Elasticity 3 credits, 2nd sem.
(Chan)
Prerequisite: differential equations. The theory of elasticity is studied as basis for both
advanced stress analysis and for a critical
examination of elementary stress analysis.
Offered alternate years.

CIVIL ENGINEERING
CE 541
Structural Model Analysis 3 credits,
1st sem. (Craig)
Prerequisite: undergraduate course in structural analysis. Basic theory of the analysis of
structures by means of models, model design, and the interpretation of model tests.
Laboratory fee: $20. Offered alternate years.
CE 545
Rock Mechanics I 3 credits, 1st sem.
(Raghu)
Prerequisite: approved undergraduate
course in soil mechanics within last five
years or permission of instructor. A background course in rock mechanics covering
geological aspects, mechanical properties,
testing, and in-situ measurements of rock
properties. Included in this course is a brief
introduction to design of structures on rock.
Offered alternate years.
CE 610
Construction Management 3 credits,
1st sem.
Prerequisite: B.S. degree in CE, architecture, or related field. A study of the managerial aspects of contracting, with emphasis
on the relative position of an individual firm
within the entire construction industry.
Topics include contractor organization and
management, legal aspects of construction,
and financial planning.
CE 611
Project Planning and Control 3 credits,
2nd sem. (Dauenheimer)
Prerequisite: CE 610. Management tools as
related to construction projects are analyzed and applied to individual projects.
Emphasis is on network scheduling techniques, time-cost analysis, resource allocation and leveling, cost estimating, bidding
strategy, and risk analysis.
CE 614
Underground Construction 3 credits,
1st sem. (Konon)
This course covers various aspects of
underground construction. Topics to be

covered are: rock and soft ground tunneling:
open cut construction; underpinning; control of water; drilling and blasting rock; instrumentation; and estimating underground
construction costs. Case studies and a field
trip to an underground construction site will
be included. Offered alternate years.
CE 620
Open Channel Flow 3 credits, 1st sem.
(Chan, Golub)
Prerequisite: undergraduate fluid mechanics. The principles developed in fluid mechanics are applied to flow in open channels. Steady and unsteady flow, channel
controls, and transitions are considered.
Application is made to natural rivers and
estuaries.
CE 621
Hydrology 3 credits, 2nd sem. (Chan)
Prerequisite: CE 620 or equivalent. The
statistical nature of precipitation and runoff
data is considered with emphasis on floods
and droughts. The flow of groundwater is
analyzed for various aquifers and conditions. Flood routing, watershed yield, and
drainage problems are considered. Offered
alternate years.
CE 631
Advanced Reinforced Concrete Design
3 credits, 1st sem. (Craig, Hsu)
Prerequisite: an undergraduate course in
the theory and design of reinforced concrete. A review of basic concepts of elastic
and ultimate strength theories and a study
of the present design codes. Design of concrete building frames, two way slabs, flat
slabs, waffle slabs, curved beams, and other
structural elements using the above two theories.
CE 632
Prestressed Concrete Design
3 credits, 2nd sem. (Hsu)
Prerequisite: CE 631. This course covers the
analysis and design of pre-tensioned and
post-tensioned prestressed concrete elements for both determinate and indeterminate structures. Examples of prestressed
elements used in buildings and bridges will
be studied, as well as the sources and magnitudes of prestress losses. Offered alternate years.
CE 633
Theory of Structural Analysis 3 credits,
1st sem. (Ansari)
Prerequisite: undergraduate course in structural analysis. A study of the elastic behavior
of indeterminate structural systems. Deflection theories and the classical methods of
analysis for structures with prismatic and
non-prismatic members are developed.
These methods are applied to continuous
beams, frames, arches, rings, and trusses.
CE 634
Structural Dynamics 3 credits,
2nd sem. (Craig)
Prerequisites: undergraduate vibration
analysis and CE 633. The basic concepts for
the dynamic analysis of beams, frames, and
other types of structures are presented. The
practical methods developed are applicable
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to problems such as the analysis of the effects of earthquakes on buildings and moving loads on bridges. Offered alternate
years.
CE 640
Theoretical Soil Mechanics 3 credits,
2nd sem.
Prerequisite: approved undergraduate
course in soil mechanics within last five
years. Deals with the theoretical aspects of
seepage analysis, consolidation, and stress
distribution. Included are consideration of
strength and deformation of soils, theories
of bearing capacity, stability, and earth
pressure. Offered alternate years.
CE 641
Engineering Properties of Soils 3 credits,
1st sem.
Prerequisite: approved undergraduate
course in soil mechanics within the last five
years. An in-depth study of physical and
mechanical properties of soils. Topics include clay mineralogy, shear behavior and
compressibility of fine and coarse grained
soil; and in-situ measuring techniques such
as vane shear, core penetration and pressure meter. Laboratory work includes consolidation test and triaxial test, with
emphasis on analysis, interpretation and application of data to design problems. Laboratory fee: $20. Offered alternate years.
CE 642
Shallow Foundations 3 credits, 1st sem.
Prerequisite: approved undergraduate
course in soil mechanics within last five
years. Emphasis is on selection of foundation type and allowable bearing capacity.
Site investigation is considered in light of
geological and empirical evidence and the
subsequent planning of physical involvement such as borings and test pits. The
rationale of laboratory and field testing is
examined. The effects of construction techniques such as excavation, dewatering, and
surcharging are studied. Some design examples and case studies are included.
Structural design of foundation elements is
not included.
CE 643
Deep Foundations 3 credits, 2nd sem.
(Khera)
Prerequisite: approved undergraduate
course in soil mechanics within the last five
years. Covers design and installation of
deep foundations such as piles and
caissons. Static and dynamic formulae,
wave equation, selection of pile type and
hammer, pile group action, drag-down,
lateral loads, and deep foundations in
marine environment are included.
CE 644
Geology in Engineering 3 credits,
2nd sem.
Prerequisite: undergraduate course in soil
mechanics or geology. This is a case-history-oriented course dealing with large engineering projects where extensive geologic
investigations are necessary, such as dams,
tunnels, and highways. Offered alternate
years.

CE 645
Rock Mechanics II 3 credits, 2nd sem.
(Raghu)
Prerequisite: CE 545 or equivalent, or permission of instructor. An applications-oriented course. Topics covered include design problems in underground structures,
subways, stability of rock slopes, blasting,
and seismic effects. A design project is a
course requirement. Offered alternate
years.
CE 650
Urban Systems Engineering 3 credits,
1st sem. (Deutschman)
Prerequisite: B.S. degree in engineering or
in the physical sciences or social sciences
with some programming background. The
course identifies the various urban problems subject to engineering analysis and
then presents modern techniques for their
solution, including inductive and deductive
mathematical methods, mathematical
modeling and simulation, and decision making under uncertainty.
CE 651
Traffic Flow Theory 3 credits, 2nd sem.
(Kuperstein)
Prerequisites or corequisites: probability
and statistics, and computer programming.
An analytical approach to the study of transportation with emphasis on the interaction of
the various elements. Methods are studied
for analyzing the flow of vehicular traffic and
obtaining the characteristics of air and
ground transportation. Principles are applied to traffic and transit problems.
CE 652
Traffic Engineering 3 credits, 2nd sem.
Prerequisite: undergraduate course in
transportation or relevant experience. A
course in applied traffic engineering, including behavior of the driver; vehicle and road
system; street, highway and intersection design; traffic control devices; and roadway
capacity. Students with outstanding practical experience in this area may elect credit
by examination for this course. Offered
alternate years.
CE 653
Traffic Safety 3 credits, 2nd sem.
Prerequisite: CE 652. System behavioral
principles are applied to a number of practical problems dealing with safety aspects of
highway operation and design, and improvements of existing facilities. Solutions
are evaluated on the basis of cost effectiveness. Offered alternate years.
CE 654
Mass Transportation Systems 3 credits,
2nd sem.
Prerequisite: CE 651. An investigation of
bus, rapid transit, commuter railroad, and
airplane modes as related to integrated
transportation systems. Existing equipment,
economics, capacity, and terminal characteristics are discussed, as well as new systems and concepts. Long and short range
modes are compared. Offered alternate
years.

CE 655
Land Use Planning 3 credits, 1st sem.
(Deutschman)
Prerequisites: B.S. degree in architecture,
engineering, or science. Study is made of
spatial relations of human behavior patterns
to land use; methods of employment and
population studies are evaluated; location
and spatial requirements are related to land
use plans; and concepts of urban renewal
and recreational planning are investigated
by case studies. Offered alternate years.
CE 700
Civil Engineering Projects I 3 credits,
1st or 2nd sem.
Prerequisite: The student must have sufficient experience and/or graduate coursework in the major field to work on the project. The subject is to be approved by the
department. Approval to register for the
project must be obtained from the project
advisor. Extensive investigation, analysis, or
design of civil engineering problems not
covered by regular graduate coursework is
required. A student who has done exceptional work in CE 700 may, upon his/her own
initiative and with the approval of his/her
advisor, substitute the work of this course as
the equivalent of the first three credits for a
master's thesis (CE 701).
CE 701
Master's Thesis 6 credits, 1st or
2nd sem.
The thesis is to be prepared on a subject in
the student's major field. The subject is to
be approved by the department. Approval to
register for the project must be obtained
from the thesis advisor. With the permission
of the department, preparation for thesis
may be scheduled over one to four consecutive terms. A student must register for
a minimum of three credits per semester.
Credit will be limited, however, to the six
credits indicated for the thesis. If the use of
laboratory facilities or equipment is necessary, a $50 deposit must be maintained.
CE 702
Special Topics in Civil and Environmental
Engineering 3 credits, 1st or 2nd sem.
Prerequisite: advisor's approval. Topics of
special current interest in civil and environmental engineering.
CE 710
Systems in Building Construction
3 credits, 2nd sem.
This course investigates the requirements
and benefits of various building construction
systems, after a preliminary examination of
the interrelation- between design and construction. Topics include lift slab and tilt-up
construction, slipforming, precasting, joist
systems, modular construction, and mechanical and electrical systems. Offered
alternate years.
CE 711
Methods Improvement in Construction
3 credits, 2nd sem. (Schuring)
Prerequisite CE 610: This course deals with
the analysis and implementation of improved methods in construction. Various
techniques of work sampling and pro-
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ductivity measurement are studied. Current
innovations in the construction industry for
increasing efficiency are examined.
CE 720
Water Resource Systems 3 credits,
2nd sem. (Chan)
Prerequisites: CE 620, 621. A system methodology is applied to the analysis of water
resource development and operation.
Topics included are operational hydrology,
water quality criteria, streamflow requirements, resource allocatidn, and economics.
These topics are developed in a series of
lectures and supplemented by readings in
current periodicals. Mathematical models
are developed and employed in the evaluation of a case study. Offered alternate
years.
CE 730
Plastic Analysis and Design 3 credits,
1st sem. (Hsu)
Prerequisites: CE 633. Theory of plasticity as
applied to structural design. Study of
methods of predicting strength and deformation of single and multi-story steel
frames in the plastic range. Comparison of
plastic and prestressed concrete. Offered
alternate years.
CE 731
Analysis and Design of Shell Structures
3 credits, 2nd sem. (Hsu)
Prerequisites: CE 631, 633. The course
deals with the methods of analysis and design of shell structures for building. Topics
include: domes, hyperbolic paraboloids,
folded plates, and cylindrical shells. Materials considered include reinforced and
prestressed concrete. Offered alternate
years.
CE 732
Matrix Methods in Structures 3 credits,
2nd sem. (Salek)
Prerequisite: CE 633. The course deals with
the analysis of structural systems using
matrix methods. It includes determination of
stiffness and flexibility coefficients by various methods, elements to system transformations, the flexibility and stiffness
methods as applied to determinate and indeterminate structures.
CE 733
Design of Metal Structures 3 credits,
2nd sem. (Hsu)
Prerequisite: CE 633. This course develops
the methods of design of metal structural
systems. Topics include combined action of
unsymmetrical sections, torsion of open and
closed sections, buckling of columns and
plates with various end conditions, and design of curved and boxed girders. Offered
alternate years.
CE 734
Design of Tall Buildings and Space
Structures 3 credits, 2nd sem. (Craig)
Prerequisite: CE 633. Design of tall buildings
and space structures is considered, with an
emphasis on the framing systems. Recent
developments and current research related
to the design of such structures are discussed. Offered alternate years.

CE 736
Finite Element Methods in Structural and
Continuum Mechanics 3 credits, 1st sem.
(Craig, Salek)
Prerequisites: a working knowledge of computer programming, CE 633, Mech 630, CE
732. Some finite element approaches for the
analysis of plane stress problems, plates in
flexure, shells, and three-dimensional solids
are presented. Choice of interpolation functions, convergence, and the capabilities of
the methods are investigated. Offered alternate years.
CE 740
Earth Supporting Structures 3 credits,
2nd sem. (Khera)
Prerequisite: CE 640 or CE 641. Course includes lateral earth pressure computations
for the design of earth retaining walls,
bulkheads, cellular cofferdams, open cuts,
diaphragm walls and tunnels. Also considered are internal bracing systems and
anchors, reinforced earth, and recent research pertaining to these topics. Offered
alternate years.
CE 741
Seepage 3 credits, 2nd sem.
Prerequisites: CE 640. This course deals
with seepage through dam and foundation
soils, flow net construction and analysis, piping and boiling, dewatering, and aspects of
ground water lowering. Offered alternate
years.
CE 742
Soils Dynamics 3 credits, 1st sem.
Prerequisites: CE 640, 641. Mathematical
models describing the strength of soils and
their dynamic behavior are studied. These
are applied to the behavior of cohesive and
cohesionless soils and to the analysis of pile
foundations, machine foundations, dams,
and earthquake action. Offered alternate
years.
CE 743
Embankment Dams 3 credits, 1st sem.
Prerequisite: CE 641 or CE 642. This course
deals with the design, construction, inspection criteria, and safety of small and medium
earth and rockfill dams. Topics included are
site investigations and exploration, slope
stability analysis, foundation and abutment
treatment, quality control of earthwork, instrumentation, etc. Case histories are used
extensively. Offered alternate years.
CE 750
Urban Transportation Planning
3 credits, 1st sem. (Deutschman)
Prerequisites: CE 653, 654 or permission of
department. This course deals with urban
travel patterns and trends; community and
land activity related to transportation study
techniques including survey methods,
network analysis, assignment and distribution techniques. Case studies of statewide
and urban areas are examined. Offered
alternate years.

CE 751
Transportation Design 3 credits,
2nd sem.
Prerequisite: CE 750. Design problems
which include airports, terminals, and highway intersections and interchanges are
undertaken. Offered alternate years.
CE 790
Doctoral Dissertation and Research
Credits as designated, 1st or 2nd sem.
Required of all candidates for the degree of
Doctor of Engineering Science in the Department of Civil and Environmental Engineering. A minimum of 36 credits is required. The student must register for at least
six credits of dissertation per semester;
registration for additional credits may be
permitted beyond the six, with the approval
of the advisor, to a maximum of 15 credits
per semester. Registration for three credits
is permitted during the summer session.
Hours to be arranged. If use of laboratory
facilities or equipment is necessary, a laboratory deposit of $50 must be maintained,
or such additional amount as may be
necessary to provide laboratory facilities
and equipment.
CE 791
Doctoral Seminar No credit, 1st or
2nd sem.
A seminar in which faculty or others present
summaries of advanced topics suitable for
research. Students and faculty discuss research procedures, thesis organization, and
content. Research students present their
own problems and research progress for
discussion and criticism. Required of all
doctoral candidates registered for CE 790
unless requirement is waived, in writing, by
dissertation advisor. Seminar fee: $45 per
semester.
CE 793
Professional Project Credits as
designated, 1st or 2nd sem.
Required of all candidates for the degree of
Civil Engineer. A minimum total of 12 credits
is required. The student must register for at
least six credits of professional project per
semester until completion of 12 credits. If
the student is still actively engaged in the
preparation of the project after completion
of 12 credits, continued registration of three
credits per semester will be required. Registration for three credits is permitted during
the summer session. Hours to be arranged.
If use of laboratory facilities or equipment is
necessary, a laboratory deposit of $50, or
such additional amount as may be necessary to provide laboratory facilities and
equipment, is required.
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Computer Science
Offered by the Department of Computer and
Information Science
CIS 500
Introduction to Systems Analysis
3 credits, 2nd sem. (Turoff)
Prerequisites: statistics and differential
equations. Covers a wide variety of systems
oriented approaches to the solving of complex problems. Illustrative examples are
chosen from a wide variety of applications.
Mathematical tools are only introduced to
the extent necessary to understand the technique and its application to the problem.
Topic areas covered will include probabilistic and decision theory models, simulation, morphological analysis, cluster
analysis, structural modeling, Delphi and
dynamic system models. The role for the
computer in applying these techniques to
complex problems will be discussed. The
student will also be exposed to some of the
fundamental controversies concerning the
appropriateness or validity of systems approaches to human problem solving.
CIS 510
Computer Programming 3, credits,
1st and 2nd sem. (Sarian)
Prerequisite: knowledge of at least one
procedure-oriented language such as FORTRAN. NOTE: This course may not be taken
for credit toward the Master of Computer
Science degree. Machine organization and
structure, machine language programming,
multi-programming executive, batch processing monitor, program linkage, and
segmentation are studied as a means for
program preparation. Various organizations
used in computers are described.
CIS 515
Advanced Computer Programming for
Engineers 3 credits, 1st sem.
Prerequisite: knowledge of at least one
procedure-oriented language such as FORTRAN. Students specializing in computer
science may not take this course for credit.
This course is designed for engineering students who require an extensive knowledge
of programming for their project or thesis
work. Topics covered include a review of
basic programming techniques, through
treatment of algorithm design, error analysis, and debugging using advanced features
of FORTRAN IV and programming facilities
available on the operating system. As time
permits, problem oriented languages such
as CSMP are examined.
CIS 540
Fundamentals of Logic and Automata
3 credits, 1st or 2nd sem. (Sarian)
This course develops the method and theory
of logic and automata and their influence on
the design of computer systems, languages,
and algorithms. Covers the application of
Boolean algebra to design of finite state machines; formal systems, symbolic logic,
computability, halting problem, Church's
thesis, and the main ideas of the theory of
computation.

CIS 621
Numerical Analysis I 3 credits, 1st sem.
(Chiang)
Prerequisite: Math 511 or an introductory
course in numerical methods. This course
covers curve fitting techniques and
algorithms for approximating mathematical
functions on a computer. Topics included
are the study of error theory; polynomial,
Fourier, and exponential approximation;
and the design of numerical algorithms.
CIS 622
Numerical Analysis II 3 credits, 2nd sem.
(Chiang)
Prerequisites: Math 511 or an introductory
course in numerical methods. This course
covers the theory and design of computer
solutions to mathematical equations. Included are iterative methods for solving systems of linear and nonlinear equations, the
numerical eigenvalue-eigenvector problem,
and methods for solving ordinary and partial
differential equations. Emphasis is on the
control of errors generated by the computer.
CIS 630
Operating System Design 3 credits,
1st and 2nd sem. (La Salle, Moshos)
Prerequisite: CIS 510 or familiarity with organization of at least one computer system.
An intensive study of computer operating
system design for job-by-job serial, batch,
spooling, multiprogramming, time-sharing,
and real-time procession. The course presents the facilities and concepts of operating
systems for creating an efficient computer
environment for preparing and executing
programs. Includes job and task control,
synchronization of concurrent processes
and processors, resource scheduling and
protection, and management of hierarchical
storage.
CIS 631
Data Management System Design
3 credits, 1st and 2nd sem. (Medsker,
Moshos)
Prerequisite: CIS 510 or familiarity with organization of at least one computer system.
This is a companion course to CIS 630. The
design of structured information files is
presented: their generation, updating, revision and inquiry, from a user's perspective. Specialized self-contained and
host language data management systems
such as table and directory construction;
search techniques; sorting; data integrity,
description, representation, and validation;
definition of data sets; I/O supervisors; organization of serial, sequential, and DASD
file systems, and file accessing methods.
CIS 635
Computer Programming Languages
3 credits, 1st and 2nd sem. (Featheringham)
Prerequisite: CIS 510 or familiarity with the
organization of at least one computer system and higher-level programming language such as FORTRAN. The theory and
design of computer language systems; the
formal theory of syntax and language classification; a survey of procedure and problem-oriented computer programming languages, their syntax rules, data structures,

and operations; control structures and the
appropriate environments and methods of
their use; a survey of translator types.
CIS 636
Compiling System Design 3 credits,
1st and 2nd sem.
Prerequisite: CIS 635. A study of compilers
and their relationships with their host computer systems, including the design of compilers themselves, the format of object programs, and the nature of run-time or object
support systems; the design considerations
for compilers in relation to their host environments and intended purposes such as
in mini-computers, conversational systems,
development and debugging systems, interpretive compilations, and production environments; the specific phases and techniques for implementation of compilers including scanning, lexical analysis, parsing,
storage assignment, code generation, and
error handling. Other special topics may be
included in depth such as top-down parsing
techniques, object code optimization techniques, pre-processors, and compiler-compliers.
CIS 640
Recursive Function Theory 3 credits,
1st or 2nd sem.
Prerequisite: CIS 540 or equivalent. Review
of basic computability theory. Topics will include Church's thesis; unsolvability results;
creative, productive, and simple sets; computational complexity; P = PN problem;
classification of solvable problems according to their complexity.
CIS 641
Formal Languages 3 credits, 1st or
2nd sem.
Prerequisite: CIS 540 or equivalent. Formal
grammars, the Chomsky hierarchy, equivalence of automata and languages. Includes
the study of formal languages and associated automata, e.g., pushown and linear
bounded automata; and time and space
bound for language recognition.
CIS 651
Data Communications 3 credits,
1st and 2nd sem. (Medsker, Moshos)
Prerequisite: CIS 510 or familiarity with the
organization of at least one computer system. The theory and practice of data communications is presented for system engineers and computer system analysts. Quantitative methods related to the design of data
communication networks are examined. Included are characteristics of common carrier facilities; encoding and line conditioning
techniques for transmission and error contro; synchronous transmission; line and
computer interfaces such as modems concentrators, multiplexers, and communication computers; network design, computer
terminals, and design of a computer system.
CIS 653
Microcomputers and Applications
3 credits, 1st and 2nd sem. (Baltrush, Chen)
Prerequisite: CIS 510 or familiarity with the
organization of at least one computer system. A study of microcomputers composed
of microprocessors, memory modules,
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input-output subsystems, and other specialized peripheral components. Included is the
range of organizations of microcomputer
families, their structure, and their applications. Exercises will be assigned utilizing
microprocessors in the design and implementation of specialized systems.

analysis of simulation results. Queueing systems. Implementing a simulation with the
SIMSCRIPT 11.5 language. Models of continuous systems with applications to
elementary socio-economic and industrial
systems. Utilization of the DYNAMO II
language.

CIS 655
Minicomputer Systems 3 credits,
1st and 2nd sem. (Baltrush, Ryon)
Prerequisite: CIS 510 or familiarity with at
least one computer system organization.
The organization, architecture, configuration, and applications of minicomputer systems are presented for systems engineers
and computer scientists. Includes a study of
minicomputer operating systems and the
structure, design, and implementation of application software. Typical applications covered will be text processing, data acquisition, process control, data communications,
computer graphics, and CAD systems. Individual assignments will be made utilizing the
minicomputer laboratory.

CIS 665
Algorithmic Graph Theory 3 credits,
1st and 2nd sem. (McHugh)
Prerequisite: linear algebra. The elements of
the theory of graphs, ordinary graphs, and
directed graphs are presented, together
with the motivating examples from the fields
to which the theory applies. Such fields include communication networks, logistics,
computer programs, programming languages, data structures, enumeration techniques, PERT techniques and many others.
Emphasis is on data structural representations and processing algorithms for
graphs.

CIS 657
Principles of Interactive Computer
Graphics 3 credits, 1st and 2nd sem.
(Ryon)
Prerequisites: CIS 510 or familiarity with the
organization of at least one computer system and knowledge of at least one high-level
programming language such as FORTRAN,
ALGOL, or PASCAL. This course presents
the principles of interactive graphics systems in terms of the hardware, software, and
mathematics required for interactive image
production. A number of case studies are
examined to illustrate the application of the
concepts developed to specific design problems. Individual assignments involving the
Interactive Graphics Laboratory will permit
students to acquire hands-on-experience
with the equipment and the principles of interactive graphics systems.
CIS 661
Systems Simulation 3 credits, 1st and
2nd sem. (Scher)
Prerequisite: probability, statistics and
knowledge of FORTRAN programming. An
introductory study of computer simulation
techniques used in the solution of systems
problems. Discussion of techniques for generating pseudorandom numbers and applicable statistical testing procedures. Formulation of a model for computer simulation
solution, data gathering, parameter estimation, and selected topics in methodology,
such as the generation of pseudorandom
variates from nonuniform probability distributions. Computer simulation of queueing
models. Applications are selected from
managerial and industrial systems, using
the GPSS language.
CIS 662
Model Analysis and Simulation
3 credits, 1st and 2nd sem. (Scher)
Prerequisite: introductory course in simulation. Advanced topics in simulation methodology, including design of simulation experiments, variance reduction techniques,
estimation procedures, validation and

CIS 700
Master's Project 3 credits, 1st or 2nd sem.
Prerequisite: matriculation for the M.S.
degree. An approved project involving design, construction, and analysis, or theoretical investigation, is required of all candidates for the Master of Science degree
who do not take CIS 701 Master's Thesis. A
project proposal must be submitted in a
prior semester by an announced date, and
receive faculty approval. The work will normally be initiated in a course in the computer science area with the knowledge and
approval of the course instructor who will
become the student's project advisor. Candidates working on projects are required to
attend CIS 710 Computer Science Seminar
concurrently, and to present their papers
orally. A student whose work in CIS 700 is
of exceptional quality may be permitted to
extend the Master's Project into a Master's
Thesis (CIS 701). With the approval of his or
her advisor, a student may register for oneand-one-half credits in each of two successive semesters. If the use of laboratory facilities or equipment is necessary, a $25 deposit must be paid.
CIS 701
Master's Thesis 6 credits, 1st or 2nd sem.
Prerequisite: matriculation for the M.S.
degree. An approved project involving design, construction, and analysis or theoretical investigation may be the basis for the
thesis. The work will be carried out under
the supervision of a designated member of
the faculty. The thesis should be of such
caliber as to warrant publication in a technical or scientific journal. Candidates working
on a thesis are required to attend a semester
of CIS 710—Computer Science Seminar;
they will report on their research at the seminar. Approval to register for the thesis must
be obtained from the thesis advisor. With
the permission of the advisor, preparation
for the thesis may be scheduled over one to
four consecutive semesters. A student must
register for a minimum of three credits per
semester. Credit will be limited, however, to
the six credits indicated for the thesis. If the
use of laboratory facilities or equipment is
necessary, a $25 deposit must be paid.

CIS 710
Computer Science Seminar No credit,
1st and 2nd sem.
Presentations covering areas of active research in computer and information science
are given by faculty members, outside
speakers, and primarily by students working
on master's theses or projects. The aim of
the seminar is twofold: (1) to give the student training in making an effective oral
presentation on his or her own investigations, and (2) to increase his or her familiarity with research areas other than his or
her own. Meetings are open to all NJIT students and staff. Seminar fee: $45 per
semester.
CIS 731
Applications of Data Base Systems
3 credits (Moshos)
Prerequisites: CIS 635 and 631. Restricted
to Ph.D. candidates in management. A comparative study is made of the different
models of data base management systems
and their use in applications. The emphasis
of the course is on the functions of the data
base administrator. The course includes a
survey of physical and logical organization
of data and their methods of accessing, and
the characteristics of different models of
generalized data base management systems. Case studies using these systems will
be taken from various application areas.
CIS 732
Design of Interactive Systems 3 credits,
2nd sem. (Turoff)
Prerequisite: CIS 635. This course deals with
the design of various terminal-oriented systems or use by individuals who are not computer professionals. The materials will cover
the man-machine interface design as well as
the impact of this on hardware and software.
The various systems examined will include
alternative designs for text editing, CAI
(Computer Assisted Instruction), retrieval
and query systems, conferencing systems,
MIS (Management Information Systems)
and other user-oriented systems for immediate access. A case study-approach will
be used, reviewing current papers and operations systems. Offered 1986-87 and alternate years.
CIS 739
Administrative Information Systems
3 credits, 1st sem. (Turoff)
Prerequisites: SS 602 and OS 662 or
equivalent. Restricted to Ph.D., candidates
in management. This course analyzes a variety of automated information systems and
how they may be organized to meet specific
administrative needs. Emphasis lies in the
integration of sound managerial principles
with technical knowledge regarding computerized information system design and
operation. Readings are drawn from the
fields of experimental psychology, organization theory, management theory, information systems planning and design, information theory, and systems evaluation.
Weekly class sessions review reading assignments and expand on the concepts as
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instructor and student expertise avails.
Short, weekly written assignments compel
the student to relate theoretical claims found
in the reading to specific types of information systems, their design, and implementation. A complete literary survey of
a specific type of information system is submitted by the student at the end of the term.
Interim oral reports regarding the various
types of information systems are given by
the students and a written examination on
these reports and related reading is taken
at the end of the term.
CIS 753
Software Design and Production
Methodology 3 credits. (Ryon)
Prerequisites: Ph.D. core courses, CIS 630,
CIS 635. The course offers intensive study
of the modern techniques and methods employed in the development of large software
systems. Included is a study of each of the
major activities occurring during the lifetime
of a software system, from conception to
obsolescence and replacement. Topics include cost/performance evaluation, documentation requirements, system design and
production techniques, system verification
techniques, automated aids to system development, and project organization and
management.
CIS 754
Measurement and Evaluation of Software
Quality and Performance 3 credits
Prerequisites: Ph.D. core courses, CIS 630,
CIS 661. A study of the tools for the
measurement of software products and the
use of these tools in the evaluation of software quality and performance. Structural
and functional models of algorithms, programs, and systems are presented to define
the quantitative and subjective characteristics of computer products. Course includes the use of hardware and software
tools, the study of simulation and analytic
techniques, description of workloads and
benchmarks for system evaluation, problems of scale, proof of program correctness,
feature value analysis, and the design and
interpretation of experiments.
CIS 762
Computerized Information Systems for
Planning and Forecasting 3 credits,
2nd sem. (Turoff)
Prerequisite: CIS 661. This course covers
the processing of subjective and empirical
data for use in planning and forecasting information systems and the incorporation of
these facilities into information system designs. Subjects included will be the use in
information systems design of such concepts as risk analysis, subjective probabilities, Bayesian decision structures,
clustering and scaling analysis, cross-impact, relevance tree analysis, and regression analysis. Particular emphasis will
be given to incorporating these techniques
into specialized systems such as project
management systems, corporate planning
systems, and forecasting and policy analysis
systems. Offered alternate years.

CIS 767
Computer-Based Decision Systems
3 credits (Scher)
Prerequisites: Ph.D core courses, CIS 662,
665. The design, implementation, and
utilization of models and their software support systems for application in managerial
decision making at the strategic, tactical,
and operational levels. Topics covered include the perspective of decision-support
systems, the management of large simulation models and documentation standards, combined hybrid simulation languages and their applications, financial
modeling and financial modeling languages.
Systems dynamics and its managerial applications at the strategic level; specialized
modeling and analysis software packages
for managerial decision making; and recent
research in computer-aided tools for capturing group judgment, modeling, and decision
making will also be discussed.
CIS 776
Seminar in Information Systems
Management 3 credits (Moshos, Scher,
Turoff)
Prerequisites: Ph.D. core courses. A seminar in which students pursue intensive
study of specialized topics in the current
literature of information systems management. Each topic will be supported by an
initial reading list covering current problems
in theory and practice. The results of the
studies will be presented and discussed in
class with students, faculty, and invited
specialists participating. Topics include, but
are not limited to, information networks, office automation, data base management
systems, planning for computer and information needs and services, economics of
information systems from both the buyer's
and seller's perspectives, privacy and security of data, personnel selection, management and assessment, data standards, software/hardware contract negotiations, RFP
production, benchmark and value analysis,
user training and services, documentation,
scheduling and queueing of services, and
technology assessment of information systems.
CIS 777
Seminar in Software Management and
Production 3 credits
Prerequisites: Ph.D. core courses. A seminar in which students pursue intensive
study of specialized topics in the current
literature of software management and production. Each topic will be supported by an
initial reading list covering current problems
in theory and practice. The results of the
studies will be presented and discussed in
class with students, faculty, and invited
specialists participating. Topics include, but
are not limited to, theory of algorithm structure, analysis of algorithms and programs,
hardware technology assessment, automated tools for software production, software measurements and quality, peripheral
device interfaces, data communications,
computer networks, distributed processing,
software verification, implementation standards, documentation standards, system
security, software copyright, and project
control and organization.

CIS 785
Selected Topics in Computer and
Information Science I 3 credits, 1st or
2nd sem.
Prerequisites: determined by nature of topic
area. Advance notice of the topics to be covered will be given. This course examines in
depth a special interest area of computer
and information science. It emphasizes recent work in area selected for the offering
of the course.
CIS 786
Selected Topics in Computer and
Information Science II 3 credits, 1st or
2nd sem.
Prerequisites: same as for CIS 785. A continuation of CIS 785.
CIS 790
Doctoral Dissertation and Research
Credits as designated, 1st and 2nd sem.
Corequisite: CIS 791—Doctoral Seminar.
Required for all candidates for the degree
of Ph.D. in Management in the Computer
and Information Systems Management area
of concentration. A minimum of 24 credits
is required. The student must register for at
least 6 credits of dissertation while engaged
in doctoral research.
CIS 791
Doctoral Seminar non-credit, 1st and
2nd sem.
Corequisite: CIS 790. A seminar in which
faculty, students, and invited speakers will
present summaries of advanced topics in
computer and information systems management. In the course students and faculty will
discuss research procedures, dissertation
organization, and content. Students engaged in research will present their own
problems and research progress for discussion and criticism.
BRIDGE PROGRAM
(For students with non-quantitative backgrounds)
Required Courses
CIS 101
Computer Programming and Problem
Solving 2 credits
An introductory course in FORTRAN programming and its use in solving engineering
and scientific problems. The emphasis is on
the logical analysis of a problem and the
formulation of a computer program leading
to its solution.
CIS 202
Computer Programming and Business
Problems 3 credits
This is required course for the industrial administration, engineering technology, and
architectural programs. CIS 202 may be
used as the CIS 101 prerequisite for other
CIS courses. An introductory course in programming which develops the same level of
FORTRAN knowledge as CIS 101. Problems
used in this course will reflect business applications. In addition, an introduction to the
concepts of COBOL programming is
provided.
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CIS 213
Introduction to Computer Science
3 credits
Prerequisite: CIS 101 or CIS 202. Fundamentals of computer science are introduced
for understanding the structures and uses of
computing systems. Course covers a study
of the representation of data and instructions, a survey of programming languages,
operating systems, methods for accessing
computing systems, and software design.
Programming topics in FORTRAN, PASCAL,
and assembly language are included. Computer problems using both batch and interactive computing are assigned.
CIS 330
Mini-Computer Systems 3 credits
Prerequisite: CIS 101 or CIS 202. This
course deals with the software and hardware characteristics of mini-computers. Included is the programming and application
of mini-computer systems. A variety of application areas is surveyed and practical
solutions to problems in these applications
are offered using functions available on the
mini-computer. Areas of application include
text handling, data entry, computerized
communications, continuous simulation,
process control, and multi-mini computer
configurations. Individual assignments will
be made requiring hands-on operation of
the minicomputer in the Computer and Information Science Laboratory.
CIS 331
Machine and Assembly Language
Programming 3 credits
Prerequisite: CIS 213. Fundamentals of machine organization and machine language
programming. Representation of computer
instructions and data in assembly language,
together with intensive practice in formulating, programming, running, and debugging programs for both numerical and
logical problems.
CIS 351
Computer Organization 3 credits
Prerequisite: CIS 213. A study of the components that make up a computer system. In
particular, the hardware components are
analyzed for those characteristics which are
important in the design of software products. Topics covered include representation
of information, basic processor organization, memory systems, file devices, peripheral devices, and data transmission.
CIS 365
Computer Applications to Commercial
Problems 3 credits
Prerequisite: CIS 213. The design and implementation of commercially-oriented
computer systems. Emphasis is placed on
modern computers as a tool for solving
business problems. The COBOL programming language will be extensively studied
and utilized in developing the programming
techniques for the solution of these problems.
CIS 510
Computer Programming 3 credits
Prerequisite: Knowledge of at least one
procedure-oriented language such as FORTRAN. Machine organization and structure,

machine language programming, multi-programming executive, batch processing
monitor, program linkage, and segmentation are studied as a means of program
preparation. Various organizations used in
computers are described.
Math 111
Calculus I 4 credits
Prerequisite: three and one-half units of
high school mathematics or Math 109 or
Math 107. This course considers the theory
and techniques of differentiation and integration with applications of both processes
to engineering and physics. Included are
some topics from coordinate geometry.
Math 112
Calculus II 4 credits
Prerequisite: Math 111. Topics considered
include the differentiation and integration of
inverse trigonometric, exponential, and
logarithmic functions and further methods
of integration. Applications of the definite
integral to physical problems are also included.
Math 333
Probability and Statistics 3 credits
Prerequisite: Math 221 or 329. This is a
course in modern probability, statistics, and
statistical inference. Specific topics include
discrete and continuous distributions of random variables, probability models in science, and statistical inference.
Electives
CIS 453
Microcomputers and Applications
3 credits
Prerequisite: CIS 331. A study of the basic
principles of microprocessors and their support modules; memory, serial, and parallel
interfaces. The course focuses on software
system design for control by microcomputers and other applications, such as
speech recognition and generation, music,
and graphics. Individual exercise, as well as
one large project, will be assigned for solution in the laboratory of the course.
CIS 461
Systems Simulation 3 credits
Prerequisites: Math 333; CIS 101 or CIS 202.
An introduction to simulation and a comparison with other techniques of problem
solving. Included are discrete simulation
models, elementary queuing theory and
stochastic processes, utilization of simulation languages, methodology, including
generation of random numbers, design of
simulation experiments for optimization,
validation of simulation models, and
selected applications of simulation.
CIS 465
Computer Techniques for Management
Information Systems 3 credits
Prerequisites: CIS 213, CIS 365. Design and
programming concepts are presented for
automation of management information systems. Includes the organization of files and
techniques for processing information
based upon organizational requirements
and available hardware and software. Some
case studies are presented.

Electrical Engineering
Offered by the Department of Electrical
Engineering
EE 540
Electronic Circuits 3 credits, 2nd sem.
Prerequisite: Undergraduate course in
circuit analysis or equivalent. Untuned electronic amplifiers, with linear and non-linear
circuits. Feedback amplifiers and oscillators. Amplitude and frequency modulation. Active filters.
EE 550
Circuit Analysis 3 credits, 1st sem.
This course is an introduction to the analysis
of linear circuits and systems. Techniques
used include mesh and nodal analysis,
network theorems, steady-state and transient methods, analogs, Fourier series and
transforms, and LaPlace transforms. Polezero diagrams are developed as an aid in
the study of low-order systems.
EE 601
Linear Systems 3 credits, 1st or
2nd sem.
Methods of linear-system analysis, in both
time and frequency domains, are studied.
Techniques used in the study of continuous
and discrete systems include state-variable
representation, matrices, Fourier transforms, LaPlace transforms, inversion theorems, sampling theory, discrete and fast
Fourier transforms, and Z-transforms. Computer simulation of linear systems is used,
and, where feasible, computer solutions are
obtained.
EE 610
Power System Steady-State Analysis
3 credits, 1st sem.
Prerequisite: B.S. in EE or ME. Steady-state
analysis of power system networks, particularly real and reactive power flows under
normal conditions and current flows under
faculty conditions. Symmetrical components
and digital solutions are emphasized.
EE 611
Transients in Power Systems 3 credits,
1st sem.
Prerequisite: EE 610. Topics of the course
include transient performance of power systems with lumped properties, interruption of
arcs, restriking voltage, re-ignition inertia
effects, switching of rotational systems,
magnetic saturation in stationary networks,
harmonic oscillations, saturated systems,
transient performance of synchronous machines, transient effects of damper networks.
EE 612
Computer Methods in Power System
Analysis 3 credits, 1st sem.
Prerequisite: undergraduate computer programming. Digital computer techniques
proven successful in the solution of power
system problems, particularly in the electric
utility industry. Emphasis on short-circuit,
load flow, and transient stability problems.
Matrix sparsity is considered.
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EE 613
Protection of Power Systems 3 credits,
1st sem.
Prerequisite: EE 610 or equivalent. Topics of
the course include coils, condensers, and
resistors as protective devices; fundamental
principles of protective relaying; relay operating characteristics; power and current
directional relays; differential relays; distance and wire pilot relays; heating and harmonic effects.
EE 614
Dynamics of Electromechanical Energy
Conversion 3 credits, 2nd sem.
Prerequisite: EE 620 and undergraduate
electric machines. This course covers
dynamic behavior of lumped parameter systems; study of a continuum
electromechanics, such as magnetic diffusion and the
stresstensor; and dynamics of electromechanical continua in two- and threedimensional systems.
EE 615
Advanced Electromechanical Energy
Conversion I 3 credits, 1st sem.
Prerequisite: undergraduate electric machines. The course topics include steadystate performance of synchronous machines; time constants, sudden reactive
loading; sudden short-circuit conditions;
dynamic behavior of synchronous machines; speed torque-current control of induction machines; magnetic noise and voltage ripples; and Kron generalized machine
theory.
EE 620
Electromagnetic Field Theory 3 credits,
1st sem.
Prerequisite: undergraduate vector analysis
or equivalent. The course covers electrostatic fields, magnetostatic fields, Maxwell's
equations, some low-frequency and highfrequency applications of the equations.
EE 622
Wave Propagation 3 credits, 1st or
2nd sem.
Prerequisite: EE 620 or equivalent. Basic
concepts of wave propagation are studied,
including discussion of sources, influence of
boundaries, and effects of different materials on field quantities. Reduction of Maxwell's equations to transmission-line equations is presented to give a general approach to guided-wave and resonator problems. Antenna concepts and practical antenna systems are discussed. Time permitting, field problems are analyzed, using
ray optics.
EE 625
Fiber and Integrated Optics 3 credits,
1st or 2nd sem.
Prerequisite: EE 622 or equivalent. Topics to
be discussed include the study of waves in
thin film waveguides, both from the wave
and ray points of view. Planar and circular
dielectric waveguides will be analyzed. Problems of interest inherent in translucent guiding systems include loss of energy due to
radiation and due to the bending of the material, the coupling of energy to adjacent
guides, and the effects of surface distor-

tions. Optical direction couplers, periodic
couplers, and, if time permits, modulation
will also be discussed.
EE 630
Microwave Electronic Systems
3 credits, 2nd sem.
Prerequisite: undergraduate course in electromagnetic fields. This course is concerned
with solid state microwave devices and systems. The topics covered include semiconductor materials, PIN diodes and applications, phase shifters and switches,
varactor diodes, parametric amplifiers, microwave transistors, Impatt oscillators and
amplifiers, Gunn devices and microwave integrated circuits.
EE 635
Conduction in Plasma 3 credits,
2nd sem.
Prerequisite: undergraduate course in direct
power generation. Topics discussed include
Maxwellian velocity distribution function,
concentration and diffusion gradients, mean
free path, methods of ionization, field intensified ionization, drift velocity, plasma
temperature methods of deionization,
plasma oscillations and plasma sheath,
spark breakdown and mechanism of arcs.
EE 641
Reliability in Electronics 3 credits,
1st sem.
This course deals with the study of factors
causing instability and reliability failure in
electronic equipment and components.
Transistors are studied from the point of
view of beta stability and leakage current
problems, including conditions prevailing
under different reverse bias conditions. Effects of problems caused by switching time
and recombination velocities in solid state
are considered. For electron tubes, cathodic
failure mechanisms are studied, together
with the effect of emission current densities
of life. Dielectrics are studied in detail, including the distribution of potentials and
electric fields. Problems of current interest
to the members of the class will be investigated. Throughout this course, emphasis is placed on the engineering approach,
but basic statistics required for sampling are
also covered. Different types of accelerated
life testing problems and physical principles
underlying these are critically studied.
EE 642
Communication Systems I 3 credits,
1st sem.
This course covers the fundamental principles of modulation theory and modulation
systems which are used in the design of CW
communication systems. Modulation systems are discussed from the point of view
of bandwidth occupancy, threshold effects,
signal-to-noise ratio, distortion, interchannel
crosstalk, and other parameters.
EE 645
Feedback Amplifiers I 3 credits,
1st sem.
Prerequisite: EE 540 or equivalent. Analysis
and design of electronic feedback systems.
Topics include flow graphs, Mason's gain
formula, return ratio, return difference,

asymptotic gain formula, and Blackman's
impedance relations. Various forms of feedback are studied, typical BJT and FET configurations are analyzed, and the effects of
gain sensitivity, ripple transmission, and
S/N ratio on feedback are studied. Highfrequency response is obtained by a
number of methods for BJT and FET
circuits. Analysis "directly from the circuit"
is stressed.
EE 648
Wave Shape Control 3 credits,
2nd sem.
Prerequisite: undergraduate semiconductor
circuits. Analysis of non-sinusoidal voltage
waves and pulses and methods of producing them; the effects on wave forms of linear,
non-linear, unilateral, bilateral, single, and
multivariable circuit elements are examined,
together with the selection and comparison
of waves and pulses with respect to
amplitude, frequency or phase, and time;
and the procedure for performing the common mathematical operations on wave
forms and results therefrom are included.
EE 650
Semiconductor Circuits 3 credits,
1st sem.
Prerequisite: undergraduate semiconductor
circuits. Basic methods of analysis of linear
and digitial semiconductor circuits are studied. Topics include low- and high-frequency
models, biasing considerations, pulse techniques, I.C. configurations, Op-amp circuits,
and their applications.
EE 652
Network Theory I 3 credits, 1st sem.
Topics from network analysis include graph
theory, network equations and network parameters. Topics from network synthesis include the properties of positive real functions and the synthesis of positive real driving point admittances.
EE 657
Semiconductor Devices 3 credits,
1st sem.
Study of the physical principles and characteristics of semiconductor devices, particularly those used in integrated circuits. Optoelectronic devices, particularly
electroluminescent diodes, photodetectors, and
solar cells, are also studied as well as microwave, CCD, and special power switching
devices.
EE 658
Integrated Circuits I 3 credits,
2nd sem.
Prerequisite: EE 657 or equivalent. Analysis,
design, and application of bipolar and FET
analog circuits, operational amplifier building blocks such as differential amplifiers,
current sources and mirrors, level shifters,
cascade amplifiers, and output drivers.
Analysis and design of TTL, ECL, NMOS,
CMOS and other digital circuits. The course
also includes a brief survey of fabrication
technologies.
EE 660
Introduction to Control Systems
3 credits, 1st sem.
Prerequisite: EE 601 or Math 658 or an
undergraduate course equivalent to EE 323
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or ME 305. Introduction to control systems,
including system characterization in both
state-variable and transfer-function representation. The material on linear control
systems includes frequency-response
methods (Nyquist criterion, Bode charts,
Nichols charts), root-locus methods, performance indices, sensitivity, and compensation design, with applications to control problems in various disciplines.
EE 661
Control System Components 3 credits,
2nd sem.
Prerequisite: EE 660 or equivalent. The
steady-state and transient characteristics of
commonly used magnetic components such
as servomotors; rate generators; synchros;
eddy-current and inertia dampers; polarized
torquemotors; hysteresis clutches; and particle clutches are covered. Emphasis is
placed on problems affecting the performance of the complete system.
EE 662
Large Power Control Systems 3 credits,
2nd sem.
Prerequisites: EE 660, EE 614, or equivalents. Emphasis in this course is on the design and test analysis of servomechanisms
and regulation systems involving large
power components such as dc machines,
induction motors, and alternators. Positioning and velocity servos using rotating
amplifiers are covered. A velocity servo for
controlling a large induction motor is designed, and a typical alternator voltage regulator studied, with regard to its servo characteristics. Methods of determining motor size
and gear ratio in large positioning servos are
covered.
EE 663
Control-System Laboratory 3 credits,
2nd sem.
Prerequisite: EE 660 or equivalent. A laboratory course in the practice and principles of
control system design and evaluation. Use
of components, techniques of testing and
system synthesis. Non-linearities and other
realistic constraints are emphasized. Laboratory fee: $15.
EE 664
Discrete Systems 3 credits, 1st sem.
Fundamental aspects of discrete signals
and systems, including state-variable representation, the Z-transform and its inverse,
frequency-domain analysis of discrete signals, sampling in continuous systems, discrete Fourier transforms, introduction to
digital filter design, and classical sampleddata control system design methods.
EE 666
Introduction to Nonlinear Control System
3 credits, 1st sem.
Prerequisite: EE 660. Introduction to concepts of stability, state-plane methods, and
small-signal linearization. Concepts of
equivalent gain, the describing function and
dual-input describing function are introduced in a fundamental way which permits their application to a large class of
nonlinear systems and relay control systems
are covered.

EE 667
Systems Studies in Bioengineering
3 credits, 1st sem.
Prerequisite: EE 550 or an undergraduate or
graduate course in linear systems. Basic
techniques of simulation are first discussed
including digital simulation languages such
as CSMP. Next, two physiologic systems of
current interest are examined in depth,
using linear systems analysis, leading to the
formulation of mathematical, digital computer, or electric circuit models. Systems to
be examined include the circulatory, respiratory, or hormonal control systems.
EE 673
Random Signal Analysis I 3 credits,
1st sem.
This course covers the fundamentals of the
theory of random variables and serves as an
introduction to the theory of random processes. Topics include functions of random
variables, sequences of random variables,
the Central Limit theorem, and an introductory discussion of properties of random processes.
EE 674
Noise in Electrical Circuits 3 credits,
2nd sem.
The common types of noise classified as to
origin and characteristics; methods of
analytical evaluation and procedures for
measurement, effects on amplifier sensitivity, and design of minimal noise circuits are
topics studied in detail.
EE 675
Synthesis of Digital Control Circuits
3 credits, 2nd sem.
Prerequisite: undergraduate course in
digital circuits. Advanced design techniques
for combinational and sequential circuits will
be studied. These include multi-output
circuits, symmetry, functional decomposition, coding, and synchronous and asynchronous techniques. Computer and microprocessor circuitry, including arithmetic
circuits, counters, registers, clocks, latching
circuits, storage devices, translators, etc.,
will be used as design examples.

niques using logic controlled iterative
analog/hybrid computers. Laboratory demonstrations are included.
EE 681
Digital Computer Methods in Electrical
Engineering 3 credits, 2nd sem.
Prerequisite: EE 550 or equivalent. This
course is an introduction to methods of numerical analysis in electrical engineering.
Topics include iterative methods to solve
non-linear networks, optimization, convergence criteria, discrete-time and continuous-time dynamic systems.
EE 682
Computer-Aided Network Design
3 credits, 2nd sem.
Prerequisite: EE 601 or equivalent. Computational algorithms which underlie some
basic digital-computer network-analysis
programs are studied. Topics include a review of network topology, matrices, Branin's
link-at-a-time algorithm, and state-variable
methods. Problems of integration,
eigenvalue calculation, and sparse matrix techniques are also considered. Offered alternate years.
EE 685
Microprocessors: Principles and
Applications 3 credits, 2nd sem.
Prerequisite: undergraduate course in
digital circuits or digital systems. Basic
architecture and principles of operation of
digital computers are first presented. The
course then considers the internal structure
of typical microprocessor integrated-circuit
chips, and relates that structure to externally
connected elements, such as memories,
clocks, and buses, that are required to form
microprocessor systems. Also discussed
are input/output facilities and the means by
which these are incorporated in the systems.

EE 677
Optimization Techniques 3 credits,
1st sem.
Prerequisite: differential equations. Several
analytical and numerical methods for finding
an extremum are presented, with emphasis
on how and when to apply them. Classical
differentiation, Lagrange multipliers, the
calculus of variations, penalty functions,
slack variables, search techniques, and
stochastic approximation are covered.

EE 686
Instrumentation Systems and
Microprocessors 3 credits, 1st or
2nd sem.
Corequisite: EE 685. Basic principles of various types of instrumentation transducers
will first be presented and the electronic
amplifiers and filters needed to process the
electrical signals generated by these transducers studied. Types and characteristics of
A/D and D/A converters and other circuits
necessary for the interfacing of instrumentation data to a digital computer or digital data
transmission system covered. Emphasis
placed on microprocessor-based systems.
System architecture will be developed, and
application to both data logging and process
control systems discussed.

EE 680
Analog and Analog/Hybrid Computer
Techniques 3 credits, 1st sem.
Prerequisite: undergraduate course in
analog computation and digital logic
circuits. This course provides the student
with the concepts and programming techniques of analog and hybrid computation
and simulation. Topics include: solution of
linear, adjoint, and nonlinear differential
equations; generation of explicit, implicit,
and bivariable functions; advanced transfer
function simulation; and optimization tech-

EE 687
Design of Microprocessor-Based Medical
Instrumentation 3 credits, 2nd sem.
Prerequisite: EE 686 or equivalent, with approval of instructor. This course covers the
principles and practice of medical instrumentation. Instrument components will
be briefly discussed, followed by a description of medical instrument systems design.
Examples will be taken from such specialities as electrocardiography, clinical chemistry, medical imaging. Microprocessorbased systems emphasized.
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EE 700
Master's Project 3 credits, 1st or
2nd sem.
Prerequisite: written approval of project advisor. An extensive paper involving design,
construction, and analysis, or theoretical investigation, will be required of all candidates
for the master's degree who do not take EE
701 Master's Thesis. With the approval of his
or her project advisor, a student may register for one-and-one-half credits in each of
two successive semesters. Further information may be obtained from the department advisor. If the use of laboratory facilities or equipment is necessary, a $25 deposit must be paid.
EE 701
Master's Thesis 6 credits, 1st or
2nd sem.
Prerequisite: written approval of thesis advisor. Projects involving design, construction, experimental or theoretical investigation may be approved by the graduate advisor as the basis for a thesis. Approved
cooperative projects with industry or governmental agencies may be acceptable. The
work is carried on under the supervision of
a designated member of the department
staff. The completed work, in the form of a
written thesis, should be of sufficient merit
to warrant publication in a technical journal.
With the permission of the department,
preparation for thesis may be scheduled
over one to four consecutive terms. A student must register for a minimum of three
credits per semester. Credit will be limited,
however, to the six credits indicated for the
thesis. If the use of laboratory facilities or
equipment is necessary, a $25 deposit must
be paid.
EE 710
Economic Control of Interconnected
Systems 3 credits, 2nd sem.
Prerequisite: EE 610. Theoretical developments and computer methods in determining economic operation within the boundaries of a given steam-electric operating
area. Energy accounting control and economic theories for interconnected steam
and hydro-electric power systems, with
emphasis on digital computers.
EE 711
Stability Theory of Electric Power Systems
3 credits, 2nd sem.
Prerequisites: EE 610 and undergraduate
course in electric machines. This course
covers the elements of the stability problem,
the principal factors affecting stability, the
ordinary simplified methods of making stability calculations, and illustrations of the application of these methods to studies of
power systems, damping, and saturation.
EE 712
Magnetohydrodynamic Power Generation
3 credits, 2nd sem.
Prerequisite: EE 635. Topics include magnetohydrodynamic equations, similarity parameters, MHD generator geometrics, seeding and ionization in MHD generators, and
power generation systems.

EE 719
Advanced Electromechanical Energy
Conversion II 3 credits, 2nd sem.
Prerequisites: EE 615, 622. Derivation of
circuit models of rotating systems, based on
the cross-sectional space wave method and
the study of generalized Maxwell-Lorentz
equations, applied to coupled rotational
bodies.
EE 730
Theory of Guided Waves 3 credits,
1st sem.
Prerequisite: EE 662 or equivalent. This
course deals with mathematical analysis of
uniform waveguides, resonant cavities,
coupling devices, and waveguides filled with
isotopic dielectric media. Transmission line
formulation of field problems and of associated impedance scattering concepts
using eigenfunctions, integral equations,
and variation techniques are covered. Wave
guides for optical communication communication systems will be discussed.
EE 732
Antenna Theory 3 credits, 1st or
2nd sem.
Prerequisite: EE 622 or equivalent. This
course covers the topic of antennas from
three viewpoints: antenna fundamentals, antenna techniques, and the design of various
antenna types. Antenna theory is first deduced from Maxwell's equations and basic
definitions are introduced. Simple antenna
structures, such as the point dipole, the halfwave dipole, and the small loop antenna, are
then studied, illustrating fundamental principles. Next, antenna arrays are analyzed.
This is followed by a study of radiation from
continuous current distributions. Special antenna types such as wire antennas, broadband antennas, and aperture antennas are
then discussed.
EE 735
Quantum Electronics 3 credits,
1st sem.
Prerequisite: Phys 633 or equivalent. After
reviewing the modern physics background
needed for the understanding of quantum
electronics, the course investigates conduction phenomena, junction properties, and
selected devices. Included are: band theory
of solid, semiconductors in and out of
equilibrium, PN junctions, transistors, FET,
tunnel devices, lasers.
EE 736
Introduction to Quantum Field Theory
3 credits, 2nd sem.
Prerequisites: EE 622, Phys 633. This course
is a review of the theory of special relativity,
four-dimensional formulation of electrodynamics, quantum theory of electromagnetic fields, second quantization, and interaction of radiation and discrete energy level
systems.
EE 739
Lasers and Masers 3 credits, 2nd sem.
Prerequisite: EE 735. This course covers
selected topics in master design, modulation, and applications. Included are population inversion methods, maser states in
ammonia and the ammonia maser, maser

levels in parameters, three-level solid and
gas maser, noise, and degrees of coherence.
EE 742
Communication Systems II 3 credits,
2nd sem.
Prerequisite: EE 642 or EE 421. This course
is a continuation of EE 642, covering advanced topics which include threshold in
F.M. and threshold extension techniques,
sampling, and pulse amplitude modulation.
EE 744
Communication System Design
3 credits, 2nd sem.
Prerequisite: EE 642 or EE 421. This course
covers the design of point-to-point and
multiloop microwave communication systems, with multiplexed basebands. Topics
include statistics of channel utilization,
multi-channel peak factor, S/N and noisepower ratios above and below the F.M.
threshold, F.M. and baseband distortion,
propagation losses and phenomena in a real
environment, antennas and passive reflectors, noise sources and effective temperatures, fading, and diversity.
EE 745
Feedback Amplifiers II 3 credits,
2nd sem.
Prerequisite: EE 645. This course studies
the stability problem in detail, including
Routh's test, root-locus methods, and the
Nyquist criterion. Topics include Hilbert
transforms, phase area theorem, gain slope
theorem, relation of phase to gain, use of
Thomas tables, excess phase, Bode's ideal
loop gain characteristic, relation of frequency characteristic to phase margin for ideal
characteristic, relation of step response to
phase margin for ideal characteristic, approximation of ideal characteristic and compensation with computer-aided circuit
analysis.
EE 748
Seminar on Reliability Problems
3 credits, 2nd sem.
Prerequisite: EE 641 or equivalent. A detailed study of active elements is made in
terms of stability of different parameters as
a function of stress levels and time. Applications of reliability principles to the study
of circuits and systems is undertaken, including the role of localized and overall
feedback systems and dependence on components. Problems of current interest to
members of the class will be investigated.
EE 749
Seminar in Communication Systems
3 credits, 2nd sem.
Prerequisite: EE 642 or EE 421. The course
deals with selected topics in advanced communication systems theory and design. Current literature is reviewed. Emphasis is given
to current research areas and to specialized
topics as determined by the interests of the
students.
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EE 752
Network Theory II 3 credits, 2nd sem.
Prerequisite: EE 652. Included are general
methods of classical passive network synthesis and selected topics from active
network synthesis. Active synthesis procedures will include the use of controlled
sources, negative emittance converters, and
operational amplifiers.
EE 753
Electric Filter Design 3 credits,
1st sem.
Prerequisite: EE 652. The course deals with
the theory and design of analog filters, both
passive and active. Modern methods, in
which digital-computer solutions are required, are discussed and demonstrated.
The effect of dissipation is considered.
Single op-amp and state variable active
filters are analyzed and compared. The design of delay equalizers is studied, along
with optimization programs for their design.
EE 755
Digital Communication 3 credits,
2nd sem.
Prerequisite: EE 642 or EE 421. The course
deals with the theory and practice of digital
communication. Topics included are representation of information in digital forms;
statistics of digital signals; frequency spectra; calculation of error rates; effects of restricted bandwidth; Nyquist's criteria; carrier-modulated systems; and methods of
synchronization.
EE 758
Integrated Circuits II—VLSI Design
3 credits, 1st or 2nd sem.
Prerequisite: undergraduate courses in
semiconductor devices and integrated
circuits or EE 657 and EE 658. The objective
of this course is to expose the student to the
modern design trends in VLSI, especially
the CAD tools that are available for VLSI
design. Full custom and semicustom design—standard cells and gate arrays—their
relative merits and demerits will be discussed. Starting with basic design of simple
NMOS inverters, the design will progress to
shift registers, static and dynamic memories
and processors. Design rules for NMOS and
CMOS will be covered. Standard layout descriptive languages will be discussed. The
student will be assigned a simple project in
which he/she will design a complete circuit
or system and simulate and validate the design with SPICE/SPLICE.
EE 759
Principles of Phase Lock and Frequency
Feedback 3 credits, 1st sem.
Prerequisite: EE 642 or EE 421. This course
presents the principles of operation and design for the phase locked and frequency
feedback loops. The linear equivalent
circuit, nonlinear effects, and optimization
against noise are covered. The principles
are used in a wide range of applications
including low-level signal reception, tracking, phase extraction, filtering, and frequency synchronization. F.M. communication is
emphasized.

EE 766
Stability Theory of Non-Linear Systems
3 credits, 2nd sem.
Prerequisite: EE 666. Introduction of concepts of stability in dynamic systems; theory
and application of Lyapunov's direct method; practical consideration in engineering
systems; introduction and applications of
functional analysis; and the frequency
response method of Popov and its extension
to the investigation of stability, boundedness, and damping in a class of unforced
and forced non-linear systems are included.

EE 778
Algebraic Coding for Information
Transmission 3 credits, 1st sem.
Prerequisite: EE 673, 642, 421 or Math 577.
This course deals with the application of
coding to error detection and error correction in communication systems, including
encoding and decoding of major block and
convolutional codes, BCH, and other random and burst correcting block codes, convolutional codes and their distance properties, and convolutional decoding, including sequential and Viterbi decoders.

EE 768
Optimal Control Theory 3 credits,
1st sem.
Prerequisite: EE 677. Optimal control for
classes of deterministic systems with various constraints is studied. Techniques used
include calculus of variations, dynamic programming, and the maximum principle.
State variable constraints are discussed.
Applications of theory to design problems
are covered.

EE 788
Selected Topics in Electrical Engineering
3 credits, 1st sem.
Prerequisites: EE 601 and departmental approval. This special-area course will be
given when suitable interest develops. Advance notice of forthcoming topics will be
given.

EE 769
Stochastic Estimation and Control
3 credits, 2nd sem.
Prerequisite: EE 673. Classical steady-state
statistical design in the Wiener sense of continous and discrete systems, Kalman-type
filters used in estimation and identification
as applied to communication and control,
and introduction to adaptive and learning
systems.
EE 773
Random Signal Analysis II 3 credits,
2nd sem.
Prerequisite: EE 673. This course is a continuation of EE 673 and deals with more advanced topics. Included are non-stationary
stochastic processes, harmonic analysis,
the zero crossing problem, Markoff processes, the Poisson process, orthogonal expansions, non-Gaussian processes, non-linear operations.
EE 776
Information Theory 3 credits, 2nd sem.
Prerequisite: EE 673, EE 642, EE 421, or
Math 577. This course deals with the classical theory of information as developed from
Shannon's theory. Topics include information measure, Markov sources and extensions, the adjoint source, uniquely decodable and instantaneous codes and their
construction Shannon's first and second
theorems, mutual information, and performance bounds on block and convolutional codes.
EE 777
Statistical Decision Theory in
Communications 3 credits, 1st sem.
Prerequisite: EE 673, 642, 421 or Math 577.
Relation between detection theory and
statistical hypothesis testing problem. Use
of Bayes decision criteria, Neyman-Pearson,
and mini-max tests; receiver operating
characteristics. Representation of signals in
signal space, probability of error calculations. Estimation of random and non-random signal parameters, Cramer-Rao Inequality. The general Gaussian problem and
the use of covariance matrices.

EE 789
Selected Topics in Electrical Engineering
3 credits, 2nd sem.
(See prerequisites and description for EE
788 above.)
EE 790
Doctoral Dissertation and Research
Credits as designated, 1st or 2nd sem.
Corequisite: EE 791. Required of all candidates for the degree of Doctor of Engineering Science in the Department of Electrical
Engineering. A minimum of 36 credits is required. The student must register for at least
six credits of dissertation per semester;
registration for additional credits may be
permitted beyond the six, with the approval
of the advisor, up to a maximum of 12
credits per semester. Candidates registering for EE 790 must register concurrently
for EE 791 unless requirement is waived, in
writing, by dissertation advisor. If use of laboratory facilities or equipment is necessary,
a laboratory deposit of $25 per semester, or
such additional amounts as may be necessary to provide laboratory facilities and
equipment, must be paid.
EE 791
Doctoral Seminar Non-credit, 1st or
2nd sem.
A seminar in which faculty, students, and
others will present summaries of advanced
topics suitable for research. Students and
faculty will discuss research procedures,
dissertation organization, and content. Students engaged in research will present their
own problems and research progress for
discussion and criticism. Required of all
doctoral candidates registered for EE 790
and EE 792, unless requirement is waived,
in writing, by dissertation advisor. Open to
all doctoral students and students registered for EE 701. Seminar fee: $45 per
semester.
EE 792
Pre-Doctoral Research 3 credits, 1st or
2nd sem.
Prerequisite: permission of the department.
Corequisite: EE 791. For students admitted
to the program leading to the degree of Doctor of Engineering Science in Electrical Engi-
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neering. Research carried on under the
supervision of a designated member of the
department faculty. If the student's research
activity culminates in doctoral research in
the same area, up to a maximum of nine
credits may be applied toward the 36 credits
required under EE 790 after the student
fulfills requirements of doctoral candidacy.
Candidates registering for EE 792 must
register concurrently for EE 791 unless requirement is waived, in writing, by thesis
advisor.
EE 793
Professional Project Credits as
designated, 1st or 2nd sem.
Required of all candidates for the Degree of
Electrical Engineer. A minimum total of 12
credits is required. The student must register for at least six credits of professional
project per semester until completion of 12
credits. If the student is still actively engaged
in the preparation of the project after completion of 12 credits, continued registration
of three credits per semester will be required. Registration for three credits is permitted during the summer session. Hours to
be arranged. If use of laboratory facilities or
equipment is necessary a laboratory deposit
of $50, or such additional amount as may be
necessary to provide laboratory facilities
and equipment, must be paid.

Engineering Science
Offered by the Department of Chemical
Engineering, Chemistry and Environmental
Science
ESc 700
Master's Project 3 credits, 1st or 2nd sem.
Prerequisite: matriculation for the M.S. (undesignated) degree. An extensive report involving an experimental, theoretical, or
literature investigation is required. The
literature investigation should be an indepth study of a given area resulting in a
critical review of that area. The master's project is required of all candidates for the Master of Science degree in areas of basic engineering science who do not take ESc 701
Master's Thesis. Approval to register for the
master's project must be obtained from the
project advisor. With the approval of his or
her advisor, a student may register for 11/2
credits in each of two successive semesters.
If the use of laboratory facilities or equipment is necessary, a $50 deposit must be
paid.
ESc 701
Master's Thesis 6 credits, 1st or 2nd sem.
Prerequisite: matriculation for the M.S. (undesignated) degree. An approved project involving design, construction, and experimental or theoretical investigation may
be the basis for this thesis. The work will be
carried out under the supervision of a designated member of the faculty. The thesis
should be of such caliber as to warrant publication in a technical or scientific journal.
Approval to register for the thesis must be
obtained from the thesis advisor. With the
permission of the advisor, preparation for
the thesis may be scheduled over one to
four consecutive semesters. A student must

register for a minimum of three credits per
semester. Credit will be limited, however, to
the six credits indicated for the thesis. If the
use of laboratory facilities or equipment is
necessary, a $50 deposit must be paid.

Environmental Engineering
Offered by the Department of Civil and
Environmental Engineering
EnE 560
Environmental Chemistry 3 credits, 1st
and 2nd sem. (Jones, Hsieh)
Prerequisite: undergraduate general chemistry. Basic physical and chemical principles
applicable to environmental and sanitary
engineering are presented and amplified in
the laboratory. Laboratory fee: $20.
EnE 660
Introduction to Solid Waste Problems
3 credits, 1st sem. (Lee, Perna)
Prerequisite: B.S. degree in engineering or
science. An introductory course in solid
waste disposal which covers industrial and
urban sources of solid waste and the conventional methods of disposal of these
wastes. Application of engineering principles as related to these topics is stressed.
Offered alternate years.
EnE 661
Environmental Microbiology 3 credits,
1st and 2nd sem. (Jones)
Prerequisite: EnE 560 (may be taken concurrently). Biological and microbiological
principles applicable to environmental and
sanitary engineering are presented. Bacteriological examinations of water and wastewater are made in the laboratory. Laboratory fee: $20.
EnE 664
Physical and Chemical Treatment
3 credits, 2nd sem. (Lee, Dresnack)
Prerequisite: EnE 560. The physical and
chemical operations and processes employed in the treatment of water and wastewater are presented. Topics include gas
transfer, coagulation, flocculation, solidliquid separation, filtration, and disinfection.
Offered alternate years.
EnE 665
Biological Treatment 3 credits,
2nd sem. (Hsieh, Cheng)
Prerequisites: EnE 560, 661. The principles
of evaluation and control of water pollution
are extended to describe aerobic treatment
processes which include oxidation ponds,
trickling filters, and activated sludge.
Anaerobic digestion and sludge handling
and disposal are included, as well as biodegradability study techniques for various
wastes.
EnE 666
Analysis of Receiving Waters 3 credits,
1st sem. (Lee, Dresnack)
Prerequisites or corequisites: EnE 560, 661.
The ecological responses of various types of
receiving waters to municipal and industrial
waste loadings are considered in detail.
Mathematical models for water quality prediction and planning are examined and developed.

EnE 667
Solid Waste Disposal Systems
3 credits, 2nd sem. (Cheremisinoff)
Prerequisite: EnE 660. Review and evaluation of design criteria, methods, and equipment employed in handling and disposal of
industrial and municipal solid wastes.
Special topics with emphasis on hazardous
toxic waste, resource recovery, regulatory
constrains (RCRA, TDSCA, etc.). Offered
alternate years.
EnE 668
Air Pollution Control 3 credits,
2nd sem. (Cheremisinoff)
Prerequisite: EnE 560 or physical chemistry.
The nature of the air pollution problem, its
effect on the public at large, and the present
legal and engineering controls used to combat the problem are considered.
EnE 669
Water and Wastewater Analysis
3 credits, 1st sem. (Jones, Cheng)
Prerequisites or corequisites: EnE 560, 661.
Measurement of parameters of interest in
water and wastewater quality studies is performed in the laboratory. Specific project
requiring analysis, interpretation, and recommendations will comprise a major part of
the work. Laboratory Fee: $20.
EnE 670
Advanced Processes in Water Pollution
Control 3 credits, 2nd sem. (Lee, Jones,
Olenik)
Prerequisite: EnE 669. Through the use of
detailed laboratory experiments, various
unit operations are studied. The unit operations considered are sedimentation,
coagulation, and flocculation, chlorination,
filtration, aeration, and sludge treatment and
digestion. Aspects of pilot plant design and
layout are considered. Design parameters
discussed in prerequisite courses are developed by advanced bench-scale laboratory procedures. Advanced design and synthesis are considered. Laboratory fee: $20.
Offered alternate years.
EnE 671
Environmental Impact Analysis
3 credits, 2nd sem. (Dresnack, Deutschman)
Prerequisite: a graduate course dealing with
physical aspects of the environment. Overview of environmental problems, federal and
state standards, methodology for developing impact statements, case studies based
on recent experience, basis for assessment
and decision making.

64

Industrial Engineering
Offered by the Department of Industrial and
Management Engineering.
IE 603
Behavioral Science 3 credits, 1st or
2nd sem.
Prerequisite: undergraduate probability and
statistics or EM 503. A study of scientific
research on human behavior in organizations. The course deals with the processes
and problems of communication in organizations, line-staff and supervisorsubordinate relationships, and formal and
informal organizations. The student investigates organization models and
analyzes the technical and social structure
of organizations.
IE 607
Seminar in Contemporary Management
Problems 3 credits, 1st sem.
Prerequisites: undergraduate courses in
economics and management. Reading discussions, field studies, and reports in the
areas of contemporary management, behavioral science, management science, economics, and systems planning and control.
Course is designed to encourage and give
direction to student research for thesis.
IE 614
Safety Engineering Methods 3 credits,
2nd sem.
Prerequisites: introductory course in statistics and industrial or construction management. Students learn to apply selected safety engineering methods to detect, correct,
and prevent unsafe conditions and
procedures in future practice. The methods
are selected from the areas of safety management and programs, loss prevention, fire
protection, systems safety, the design of
buildings and other facilities, and the design
of products, machinery, and equipment. The
course introduces graduates in engineering
and the natural sciences to the engineering
problems in designing and constructing a
hazard-free environment. The course serves
as the basis for advanced courses and the
thesis in the Health and Safety Engineering
specialization. Offered alternate years.
IE 615
Industrial Hygiene and Occupational
Health 3 credits, 2nd sem.
Prerequisites: one year of college physics
and one semester of college chemistry or
biology. Introduction to industrial hygiene:
recognition, evaluation and control of
human exposure to noise, heat bio-hazards,
chemicals, radiation, and improper lighting.
Government standards, field measurements, work practices, engineering designs,
and the effects of excessive exposure on
worker health and productivity are presented.
IE 617
Environmental Risk Assessment 3 credits,
1st sem.
Prerequisites: undergraduate courses in
calculus and economics. This course considers the application of management tech-

niques in the development of methodology
to be used in recognizing, evaluating, and
decision making in the expenditures of
economic resources for the mitigation of
risk to the environment from recognized and
potential hazards. Basic analytical techniques applicable to social and economic
foundation of risk assessment and the methodology and application of risk assessment
to present-day problem areas, such as air
and water resources, will be covered.
Rationale and factors utilized to develop
cost-benefit and trade-off analysis will be
reviewed, as well as those factors dealing
with the technical characteristics of materials, such as half-life, decomposition
rates, and temperature sensitivity which determine the probabilities and expectations
of occurrences in various environmental
situations.
IE 621
Application of Digital Computers in
Industrial Engineering 3 credits, 1st sem.
Prerequisites: computer programming experience and EM 602. This course explores
applications of digital computers in the industrial engineering and managerial realm.
Areas such as PERT, simulation, random
number generation, linear programming,
correlation and regression analysis, and decision theory are discussed and problems
solved utilizing the computer. Other
languages and their application to data processing are covered.
IE 623
Linear Programming 3 credits, 1st sem.
Prerequisite: introductory course in management science or EM 602. This course
considers the principles, methodology, and
practical applications of mathematical programming to complex problems in production and marketing, simplex technique,
duality theory and parametric analysis.
Emphasis is placed on problem formulation,
the choice of criteria, and the evaluation of
results within the framework of managerial
restrictions. Included are representative
problems in such areas as the allocation of
plant facilities, personnel assignments, production scheduling, product mix, "make or
buy," transportation, and distribution.
IE 641
Operations Analysis 3 credits, 2nd sem.
Prerequisites: EM 602 and computer programming experience. A study of management systems. Analysis is made of business
behavior through use of models representing the elements of an industrial
enterprise. Special attention is given to the
dynamics of interaction of the individual elements of the enterprise which make up the
total system under study.
IE 661
Man-Machine Systems 3 credits,
2nd sem.
Prerequisite: statistics. An analysis of manenvironment systems. Study is made of
physical and psychological effects of systems of deterministic and conditional
responses of individuals and groups and the
resulting interaction between individuals,
groups, and machine systems. The course

surveys current research in the biological
sciences as it pertains to man-machine systems.
IE 669
Human Design Factors in Engineering
3 credits, 1st sem.
Prerequisite: probability and statistics. A
study of the methods and findings of human
factors, research related to product and
equipment design and development,
capabilities and limitations of the human
sensory-motor system; and design of displays. The resulting interaction between individuals, groups, and machine systems is
examined in terms of system acquisition
management. The course surveys current
research in the engineering fields as it
pertains to the man-machine interface.
Should not be taken by I.E. students who
have had an undergraduate course in
human factors.
IE 695
Public Utility Energy Management
3 credits, 1st sem.
Prerequisite: background in stochastic processes, simulation, or management science.
This course will examine the problems,
methods of solutions, and goal objectives of
managing loads on the electric power system. The influence of variable rate structure
will also be considered. Detailed descriptions of several projects currently in progress will also be presented.
IE 701
Master's Thesis 6 credits
Prerequisites: matriculation for the M.S. in
Industrial Engineering, the thesis advisor's
approval, and adequate graduate courses in
the field of the proposed thesis. All candidates for the degree of Master of Science
in Industrial Engineering must submit an acceptable thesis on an approved subject.
This thesis must be a desirable contribution
to the literature of the field, and it should
preferably be an aid to the candidate's efforts in his or her present position or toward
a potential position. While original and novel
research may not always result, the thesis
should result in a new conclusion or application. Approval to register for the thesis
must be obtained from the thesis advisor.
With the permission of the department,
preparation for the thesis may be scheduled
over one to four consecutive terms. A student must continuously register for a minimum of three credits per semester until the
thesis is completed. Total credit will be limited, however, to the six credits indicated for
the thesis. If the use of laboratory facilities
or equipment is necessary, a $25 deposit
must be maintained.
IE 705
Mathematical Programming in
Management Science 3 credits, 2nd sem.
Prerequisites: IE 623 and EM 650. An advanced study of various mathematical programming techniques such as linear and
non-linear, parametric, integer, stochastic
and dynamic programming in management
systems. Readings and discussions emphasize the mathematical advances and applications in operations research. Offered
alternate years.
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IE 760
Quantitative Methods in Human Factors
Engineering 3 credits, 2nd sem.
Prerequisites: IE 661, and IE 669 or an
undergraduate course in human factors.
This course is designed to offer advanced
study to graduate students who are familiar
with basic human factors engineering. More
rigorous concepts are introduced. The essentials of such areas as systems modeling,
control theory, and decision making are
analyzed from a quantitative point of view.
The increasingly important area of mancomputer interactions is also discussed in
detail for both hardware and software considerations.

Management Engineering
Offered by the Department of Industrial and
Management Engineering
EM 501
Industrial Management 3 credits, 1st or
2nd sem.
Credit granted only with major departmental
approval. A course in the field of industrial
management stressing the operational
aspects of management techniques. Included topics are organization, product design and development, distribution logistics, marketing, plant location and layout,
materials handling, production planning and
control, inventory control, quality control,
work analysis, and incentive plans.
EM 502
Engineering Cost Analysis 3 credits,
1st or 2nd sem.
Credit granted only with major departmental
approval. A course stressing the financial,
engineering, economic, and cost-control
aspects of industrial management. It treats
the accounting cycle and introduces cost accounting procedures and cost model techniques of making cost comparisons through
engineering economic studies as an approach to problems in industrial management.
EM 503
Methods and Applications of Industrial
Statistics and Probability 3 credits, 1st or
2nd sem.
Credit granted only with major departmental
approval. An analytical approach to basic
engineering probability and statistics, with
applications drawn from both manufacturing and process industries. Emphasis is
placed upon the utility of statistical inference
derived from engineering data.
EM 602
Management Science 3 credits, 1st or
2nd sem.
Prerequisites: undergraduate calculus and
probability and statistics. A study of the
mathematical theory and applications of
analytical techniques in the operation of
management systems. Specifically, the
course discusses the mathematical basis of
current analytical techniques in management science.

EM 604
Analytical Engineering Statistics
3 credits, 1st sem.
Prerequisites: undergraduate calculus and
probability and statistics. A study of
statistical methods of analysis of engineering and managerial data, aimed at augmenting a first course in statistics and probability.
Coverage includes such areas as linear and
non-linear regression and correlation, forecasting, analysis of variance and co-variance, Bayes theorem, non-parametric
methods, and treatment of extreme and
missing values. Applications in management decision making and industrial engineering are stressed.
EM 605
Engineering Reliability 3 credits,
1st sem.
Prerequisite: statistics. A study of the fundamental concepts underlying modern reliability, with application to practical industrial problems. This course treats statistical
concepts, reliability through design, reliability through testing, analysis of reliability data,
and the organization and management of a
reliability program. Offered alternate years.
EM 606
Maintainability Engineering 3 credits,
2nd sem.
Prerequisite: statistics. A study of the fundamental factors and parameters which affect
maintainability design, with applications to
military and industrial problems. The subject matter considers applicable statistical
concepts; maintainability prediction, allocation, and demonstration; availability, system
and cost effectiveness; provisioning; optimal
maintenance policies; and management of a
maintainability program. Offered alternate
years.
EM 608
Product Liability Control 3 credits,
2nd sem.
A presentation of the laws and engineering
to minimizing product liability, the effect of
legal doctrines on minimizing hazards of design and manufacture and the use of actuarial techniques and legal precedents applicable to design, manufacturing, advertising,
and marketing problems. Some of the topics
discussed are warranties, notices, disclaimers, definition of liability, use of expert
witnesses, reliability prediction and analysis
methods, safety engineering concepts, and
design review. A review of government regulations for safety and protection, as well as
mandatory and voluntary standards will also
be included.
EM 609
Advanced Analytical Engineering
Statistics 3 credits, 2nd sem.
Prerequisite: EM 604 or equivalent. An extension of the techniques of engineering
statistical analysis to industrial applications.
Emphasis is placed on the design and
analysis of tests for multivariate level problems. Offered alternate years.

EM 613
Manufacturing Engineering 3 credits,
2nd sem.
Prerequisites: undergraduate production
process design and engineering cost
analysis. This course deals with establishing
and maintaining production processes, and
with estimating product processing costs.
Specific areas studied include stages of processing; equipment determination and justification; the relationship of plant layout, tooling, metrology, and product design to product cost; and the methods of total cost determination for new products.
EM 616
Planning and Control of Products and
Processes 3 credits, 1st sem.
Prerequisites: undergraduate economics,
accounting, engineering economy, and
probability and statistics. A study of the principles and procedures used by job order,
continuous and batch types of industries in
forecasting, planning, and controlling production goods. Emphasis is placed on the
organization of the control group and the
development of control criteria. Among the
topics discussed are: sales forecasting;
product and process analysis including
procurement, inventory management, and
control; tool control; routing; scheduling;
and dispatching. Also treated are control
mechanisms and systems.
EM 631
Legal Aspects in Environmental
Engineering 3 credits, 2nd sem.
A study of the power of federal, state and
local governments and international law in
pollution control of air, water, and solid
wastes. The preparation of environmental
impact statements and the right of private
citizens to bring suit under the Clean Air Act
of 1970 and the Federal Water Pollution Act
of 1972 are discussed, as well as limitations
on these rights.
EM 632
Legal Aspects in Construction 3 credits,
1st sem.
An introduction to the legal factors affecting
construction activities. Among the major
topics covered are contract responsibilities
of contractors, engineers, and owners; subcontracts and third party liability; construction law and code compliance; and insurance and bonds.
EM 633
Legal Aspects of Health and Safety
3 credits
A discussion of laws and regulations
pertaining to occupational health, safety,
and product liability. The student is shown
how to determine these codes and write operating procedures to be used for internal
compliance.
EM 635
Management of Engineering Research
and Development 3 credits, 2nd sem.
Prerequisites: principles of management
and statistics, or EM 501 and 503. A systems
approach to the total management process
for research, development and engineering
resources and tasks. Includes identification,
analysis, and evaluation of the operational
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characteristics and structure of the research
laboratory and engineering office. The functions of planning, organizing, staffing, direction, control, innovation, and representation
form the framework for investigation. Emphasis is placed upon planning and control
theories, techniques, and current practices
in scientific and engineering management.
EM 636
Project Management
Prerequisite: IE 494, IE 497, or equivalent.
Introduction to concepts of project management and techniques employed in the planning and controlling of resources to accomplish specific project goals. While the
focus will be on technically oriented projects, the principles discussed will be applicable to the management of any project.
Topics discussed include time, cost considerations, cash flow forecasting, financial
and performance control, documentation.
EM 640
Distribution Logistics 3 credits,
2nd sem.
Prerequisite: EM 602. A study of distribution
logistics, with emphasis on systems engineering techniques and the application to
the problem of optimizing corporate profit
and customer service objectives. The areas
covered include transportation modes, inventory policies, warehousing and order
processing. These areas, when optimized
will result in the best logistics gross margin
for the company. Offered alternate years.
EM 650
Operations Research 3 credits,
2nd sem.
Prerequisite: introductory course in management science or EM 602. This course
considers the foundations, methodology,
and applications of operations research.
Topics included are: statistical techniques,
stochastic processes, waiting line theory,
linear and non-linear programming, theory
of games, cybernetics, information theory,
and symbolic logic. The practical limitations
and the criteria of effectiveness for the several techniques are stressed.
EM 655
Management Aspects of Information
Systems 3 credits, 1st and 2nd sem.
Prerequisite: computer programming experience. This course treats information flow
in an organization as an integrated system
and managerial resource. Various techniques of data analysis, design, and processing are reviewed from the point of view
of management requirements and the related characteristics of computerized information-handling equipment. Problems of
data acquisition, storage, processing, retrieval, and transmission to decision makers
are discussed. Some of the application
areas investigated include information systems for finance, production, inventory, accounting, marketing, and distribution.
EM 660
Financing an Industrial Enterprise
3 credits, 2nd sem.
Prerequisites: undergraduate economics,
accounting, and engineering economy. The

principles underlying the financial practices
and management of the modern business
corporation are covered. This course emphasizes the alternative sources of funds
available, including permanent and working
capital needs, internal and external financing, and the role of budgets in financial planning and control. It concentrates on the
function of finance as a major aspect of the
management process.
EM 672
Industrial Quality Control 3 credits,
1st sem.
Prerequisite: statistics. The management of
quality assurance, development and treatment of the operational and statistical principles of acceptance sampling and process
control, and quality problems in automated
production lines are covered. Offered alternate years.
EM 691
Cost Estimating For Capital Projects
3 credits, 2nd sem.
Prerequisite: EM 502 and EM 503, or
equivalent. Presents cost estimating techniques and procedures employed for the
development of budgets to be used in the
evaluation, planning, and control of capital
investments. Emphasis will be given to updating for change, escalation, and statistical
and computer methods.
EM 693
Managerial Economics 3 credits,
1st sem.
Prerequisites: undergraduate economics
and accounting or EM 502. This course
analyzes internal and external influences on
the economic practices of business. It introduces the student to classical and current
theories concerning economic behavior of
the firm and to contemporary analytical
techniques. The course aims at providing an
understanding, from an economic point of
view, of the behavior of costs, prices, and
profits. Among the topics treated are: demand analysis, competition and monopoly,
capital expenditure planning, profit theories,
and business cycles, as well as the econometric models pertaining to the analysis
of market strategies, competitive action, and
demand behavior.
EM 695
Public Utility Energy Management
3 credits, 1st sem.
Prerequisite: EM 602 or equivalent. This
course examines the problems, methods of
solutions and goal objectives of managing
loads on the electric power system. The influence of variable rate structure considered. Detailed descriptions of several
projects currently in progress presented.
EM 696
Nuclear Power Reactor Management
3 credits, 2nd sem.
Prerequisite: undergraduate economics and
physics. Concepts of nuclear power reactor
management and power generation alternatives are presented and analyzed so as to
optimize operating performance, maximize
control, and minimize costs of electrical
power generation. Topics include capacity
planning, cost estimating, Investment re-

quirements, plant location and safety, technological aspects of operation including
separative work involved with fuel enrichment, transportation and storage of spent
fuel, reprocessing and nuclear waste
storage, and regulatory aspects of nuclear
power. Offered alternate years.
EM 701
Master's Thesis 6 credits
Prerequisites: matriculation for the M.S.
degree, adequate graduate courses in the
field of the proposed thesis, and the thesis
advisor's approval. All candidates for the
degree of Master of Science in Management
Engineering must submit an acceptable
thesis on an approved subject. This thesis
must be a desirable contribution to the field,
and it should preferably be an aid to the
candidate's efforts in his or her present position or toward a potential position. While an
original and novel design may not always
result, the thesis should result in a new conclusion or application. With the permission
of the department, preparation for the thesis
may be scheduled over one to four consecutive terms. A student must continuously
register for a minimum of three credits per
semester until the thesis is completed. Total
credit will be limited, however, to the six
credits indicated for the thesis. If the use of
laboratory facilities or equipment is necessary, a $25 deposit must be paid.
EM 715
Design of an Enterprise 3 credits,
1st sem.
Prerequisites: undergraduate economics,
industrial management, accounting, engineering economy, and probability and
statistics, nine credits of EM courses of level
600 or above, and advisor's approval. This
course deals with the organization and management of an enterprise, from initial planning through production and distribution of
manufactured products. Each student will
prepare a study for an industry of his or her
choice.
EM 716
Seminar in the Design of an Enterprise
3 credits, 2nd sem.
Prerequisite: EM 715. Each student will
select an enterprise on the basis of the industry investigated in EM 715. The complete
report of the design of the particular
enterprise will be prepared and reported on
in the seminar emphasizing, according to
the student's interest, the management of
research and development, the management of production, the management of distribution, or the management of manpower.
EM 771
Operations Cost and Management Control
3 credits, 2nd sem.
Prerequisites: six credits of EM courses of
600-level or above. The analysis and control
of cost and other operational aspects of
enterprises. Included are manufacturing,
distribution and overhead budgets, cost accounting, management information systems, relevant behavioral factors, financial
and other management reports. Case studies will be utilized to apply and evaluate the
control methods discussed.
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Management and Organizational
Studies

power training and utilization, wage-price inflation, and economic growth. Offered alternate years.

Offered by the Department of Organizational
and Social Sciences

OS 695
Mediation and Arbitration 3 credits,
2nd sem. (Stochaj)
The mediation and conciliation process, with
emphasis on techniques and procedures
utilized in both public and private negotiations. The legal setting for arbitration, the
scope of its utilization, the handling of grievances, preparation for the hearings in terms
of briefs, and evidence. Oral presentations
as well as opinion writing required. Offered
alternate years.

ORGANIZATIONAL SCIENCE
LABOR
OS 691
Labor and the Law 3 credits, 1st sem.
(Kahng)
The legal problems arising out of government regulation of labor-management relationships. Topics included are: the selection
and designation of bargaining agents; the
collective bargaining process; the administration and enforcement of collective
bargaining agreements; and the activities of
unions and employers in labor disputes.
Also examined are federal and state laws
regulating wages, hours, and benefits.
OS 692
Contemporary Collective Bargaining
3 credits, 2nd sem. (Kahng)
Analysis of the complex problems of achieving accommodations in labor-management
relations. The analysis centers on managerial authority and the scope of collective
bargaining, structural wage problems, the
principal objectives of collective bargaining,
effective administration of collective agreement, methods of settling disputes, and the
impact of public policy on collective bargaining.
OS 693
Labor-Management Relations in the
Public Sector 3 credits, 1st sem. (Stochaj)
Prerequisite: undergraduate course in labor
relations or its equivalent. An examination
and analysis of labor-management relations
in the rapidly-growing public sector of the
economy. Investigation of federal executive
orders and the various state and local laws
regulating the right of the employee to organize and bargain collectively with public
management. Examination of the similarities
and differences between labor-management relations in the public and private sectors with respect to such items as unit determination, the management response,
bargainable issues, the bargaining process,
types of agreements, and means of dispute
settlement. Offered alternate years.
OS 694
Industrial Relations and Public Policy
3 credits, 1st sem. (Helfgott)
Analysis of governmental procedures
utilized in handling crises and confrontations in collective bargaining. The functions
and development of public policy in industrial relations and its impact in collective
bargaining. The increasing role of public
policy in industrial relations. The economic
effects of government intervention into labor
relations and the labor market. The impact
of legislation and regulation on such matters
as wages and hours, working conditions,
and discrimination in employment. The interaction between industrial relations and
the economic climate, and the role of public
policy in dealing with problems of man-

OPERATIONS MANAGEMENT
OS 671
Techniques of Executive Control
3 credits, 2nd sem. (Gordon)
A study of the relationship between planning
and organization to achieve and maintain
effective executive control. Investigation into
the determination of goals, policies, and
alternative courses of action together with
the control techniques consistent with the
firm's objectives and management
philosophy.
OS 702
Selected Topics in Management and
Organizational Studies 3 credits,
1st or 2nd sem. (Bordman, Geithman)
Prerequisite: department approval. An intensive analysis of current problems and
solutions in management and organizational
studies. Such topics might include legislative and judicial impacts on human resource
management, methods of measuring and
improving business productivity, labor market analysis, and innovation and new venture organizational constructs.
OS 720
Management of Technological Innovation
3 credits, 2nd sem. (Bordman)
The course is intended, through the use of
seminar papers and invited speakers, to
provide the student with an insight into and
appreciation of the problems, issues, and
opportunities associated with management
and the innovation process. The student will
undertake literature searches and become
familiar with the many diverse fields of study
which contribute to the atmosphere of invention and technological progress. The objective of the course is to enable the student
to formulate a program for the management
of institutions, whether in the public or private sector, in order to develop a positive
output of human activity engaged in the innovation process.
May also be taken at Rutgers-Newark as
Rutgers 620:720.
BEHAVIORAL SCIENCE AND
ORGANIZATION THEORY
OS 611
Managerial Psychology 3 credits,
2nd sem. (Rotter)
A survey of principles and applications of
psychology related to engineers and supervisors. Topics include organizational goals
and goal setting, human needs, the integra-

tion of individual and organizational goals,
approaches to better employee selection,
performance appraisal and personal development, group relationships, employee
communications, human factors engineering, and principles of effective leadership in
the selection and training of leaders. Offered
alternate years.
OS 661
Methods of Research in the Behavioral
Sciences 3 credits, 2nd sem. (Zaner)
Prerequisite: undergraduate or graduate
statistics. An introduction to the procedures
of scientific inquiry as applied in the behavioral sciences. Coverage includes structure,
design, and terminology of behavioral research; types of research including experimental, ex post facto, survey, descriptive, and action research; formulating
hypotheses; sampling; gathering and analyzing data and evidence; and presenting final
reports. Special emphasis is placed upon
the use of behavioral research as a management technique in business and industry,
particularly with respect to personnel. Offered alternate years.
OS 662
Organizational Design and Development
3 credits, 1st sem. (Mills)
Prerequisite: course in management or organization theory. Examination of planned
approaches to changing the functions of organizations and to improving their effectiveness. Individual change, group methods,
and organizational design and development
are emphasized. Theories of change and
comparative studies of organizational development. Offered alternate years.
OS 663
Organizational Behavior 3 credits,
1st sem. (Rotter)
The study of behavior in organizations.
Analysis of key organizational components.
Individual perception, learning ability, and
conflict resolution models. Evaluation of
group process in decision making, motivation, problem diagnosis. The organization as
the mechanism for joining individual and
groups into a coherent productive system.
Organizational assessment for innovation,
leadership styles, and environmental interaction. Offered alternate years.
OS 744
Seminar in Theory and Research in the
Behavioral and Management Sciences
3 credits (Rotter)
Prerequisite: admission to the Ph.D. in Management Program. Examination of theoretically significant research findings, mainly
from the behavioral sciences, and their contributions to the understanding of management. Readings are drawn from such fields
as social psychology, individual psychology,
sociology, and organizational theory, as well
as the literature and research methodology
on productivity and technology. Course to
be scheduled consistent with the requirements of the Ph.D. program.
May also be taken at Rutgers-Newark as
Rutgers 620:744.

68
HUMAN RESOURCES
OS 681
Human Resource Management 3 credits,
1st sem. (Zaner)
The background and operating concepts
underlying the management of human resources in business, industry, and government. An analysis of developing programs
in the field of personnel, including employment, wage and classification, training, employee and labor relations, and accident
prevention. Particular attention is directed to
cases and roles involving both line and staff
managers.
OS 682
Personnel Selection 3 credits,
2nd sem. (Mills)
Prerequisite: OS 681. The contributions of a
variety of factors, including employment policy, the development of manpower resources in and out of a company, job evaluation, criteria of job performance, interviews, application blanks, and psychological
tests are studied. The evaluation of each
factor is discussed. Offered alternate years.
OS 683
Human Resource Planning and
Management Development 3 credits, 2nd
sem. (Zaner)
An intensive analysis of company goals and
programs of human resource planning and
management development. Coverage includes formulation and use of personnel inventories, skills files, career ladders, and replacement schedules and development
techniques such as consultative management, sensitivity training, the managerial
grid, and performance appraisal. Participative methods including role playing and
case study technique are both studied and
applied throughout the course. Offered
alternate years.
OS 684
Administration of Training: Program
Development and Evaluation 3 credits,
1st sem.
The aims of training and its impact on business and the economy. Review of representative programs in a variety of organizations.
The framework for planning, operating, and
evaluating viable instructional programs in
private and public organizations. Assessment and evaluation of training programs,
preparation of training materials, and simulated training sessions. Offered alternate
years.
OS 781
Human Resource Planning 3 credits
(Bordman, Helfgott)
Prerequisites: admission to the Ph.D. in
Management Program. A survey of national
and international problems and policies of
human resource planning and development.
The role of governmental, educational, private, and community organizations in implementing policy. Forecasting needs:
analyzing demographic, technological,
economic, psychological and social trends;

organization change and environmental
constraints. Planning organization development. The potential of education and training in meeting human resources requirements. The effects of equal employment opportunity legislation and the Job Training
Partnership Act of 1982. Course to be
scheduled consistent with the requirements
of the Ph.D. program.
May also be taken at Rutgers-Newark as
Rutgers 620:781.
OS 782
Seminar: Human Resources Planning
3 credits (Bordman, Helfgott)
Prerequisite: admission to the Ph.D. in Management Program. Seminar in the theory
and empirical evidence in two areas crucial
to human resources planning: human capital theory and discrimination in labor markets. The seminar analyzes selected topics
in human resources planning, focusing on
quantitative aspects of human resources,
uncertainty, minority group hiring, and planning for managerial and professional needs.
Course to be scheduled consistent with the
requirements of the Ph.D. program.
May also be taken at Rutgers-Newark as
Rutgers 620:782.

SOCIAL SCIENCE
SS 506
Technology Assessment 3 credits,
1st sem. (Bordman)
Prerequisites: undergraduate courses in
economics and calculus or statistics. A
framework for assessing the impact of technology on society, taking into account both
present and future interactions of economic,
social, and environmental factors. The approach to existing problems will be multidisciplinary, and analytical techniques for
evaluation and forecasting will be utilized
and demonstrated (i.e., benefit-cost analysis
and cross impact matrices). Offered alternate years.
SS 511
Economics of Energy 3 credits, 1st and
2nd sem. for engineering seniors (Levinson)
The demand for energy, its sources and determinants (elasticity measures) trends in
patterns of energy use and future prospects;
international aspects. The supply of energy;
alternative sources (coal, nuclear, geothermal, solar); economic analysis of shifts
among sources; industrial and market structures in the energy production sector; significance for supply elasticities and energy
prices. The "energy crisis": analysis and
evaluation. The economics of long-range
energy decisions: new sources and conservation and environmental protection;
evaluating costs and benefits; decision
model for energy technology assessment;
energy-economy interactions; energy sector
share of GNP; impact of energy cuts on
GNP; alternative economic techniques for
reducing energy consumption. Offered
alternate years.

SS 521
Urban Social Structure 3 credits,
2nd sem. (Schachter)
Prerequisite: at least one social science
course. An introduction to the city as a social
system. The study of racial and religious
conflict relations among various segments
of the urban population and their implications. The changing systems of social
stratification, urban family structure, and the
concept of a "culture of poverty." The impact of social and technological change
upon urban society. The physical and environmental characteristics of a city as products of social systems, as well as constraints
upon behavior. Offered alternate years.
SS 601
Econometrics 3 credits, 1st sem.
Prerequisite: undergraduate course in economics. Econometric models are systems of
equations describing relationships among
economic variables. The stochastic properties of the variables require the application
of statistical techniques. The combination of
the modeling concepts with statistical techniques offers a predictive basis for decision
making in management, economics, and related fields. Offered alternate years.
SS 602
Cost-Benefit Analysis and Economic
Decisions 3 credits, 2nd sem. (Bordman)
Prerequisite: a course in economics. An
analysis of economic decisions that takes
into account the external, secondary, and
intangible items resulting from actions.
Examination of the implications of an income statement, as well as the entire consequence of a project or expenditure in relation to its effects on the firm's future benefits. The concept of national profitability,
and the use of social cost-benefit analysis
will also be studied. The cost-benefit relationship for both the public and private sectors will be analyzed. Case studies based
upon students' industrial or public experience. Offered alternate years.
SS 603
Public Finance 3 credits, 2nd sem.
Prerequisite: undergraduate or graduate
course in economics. Topics include principles underlying government fiscal policy
and debt management, allocation of resources between the public and private sectors, economics and principles of taxation,
examining specific types of taxes with respect to the tax base, structure of rates, (incidence, and impact), and the interaction
between government policies and the economic and financial systems. Offered alternate years.
SS 604
Economic Analysis of Urban Areas
3 credits, 1st sem.
Prerequisite: a course in economics. An
examination of growth, development, and
structure of metropolitan areas. Problems of
poverty, transportation, the economic base,
land use, public finance, and the relations
between central cities and surburban areas
are examined, delineating the interrelationship between physical requirements and the
economic realities. Alternative courses of
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action are analyzed in relationship to potential engineering and economic solutions. A
systems approach to the analysis is employed for demonstration purpose. Offered
alternate years.
SS 606
Technology Forecasting 3 credits,
1st sem. (Bordman)
Prerequisite: quantitative background in science, social science, or engineering. Basic
forecasting techniques such as regression
analysis, scenario generating, Delphi conferencing, and morphological analysis with
particular case studies and problems
pertaining to the forecasting of technological development. The relation of technological forecasting to the management process
and the understanding of the technological
development process. Demonstration of the
techniques and application to the contemporary fields of technological importance
such as energy, communications, transportation, housing, and computers. Offered
alternate years.
SS 607
Microeconomics 3 credits, 2nd sem.
Prerequisites: a course in economics and
one year of calculus. A study of production
and allocation in market economics. Topics
include indifference and demand analysis,
production and cost theory, theory of the
firm, profit maximization, market structure
analysis and distribution effects, and introduction to welfare economics. The course
has a quantitative emphasis. Offered alternate years.
SS 608
Macroeconomics 3 credits, 2nd sem.
Prerequisite: a course in economics. Theory
of aggregate output, employment, and
prices. Topics include national income accounts, classical and Keynesian general
equilibrium models, growth and cycle
models, and stabilization policies. Offered
alternate years.
SS 609
Environmental Risk Assessment
3 credits, 1st or 2nd sem. (Levinson)
This course considers basic social and
economic foundations of risk assessment
and the methodology and application of risk
assessment to present-day problem areas
such as air and water resources. A review
of the rationale and factors utilized to develop cost-benefit and trade-off analysis.
Consideration is given to those factors dealing with the technical characteristics of materials such as half-life, decomposition
rates, and temperature sensitivity, which determine the probabilities and expectations
of occurrences in various environmental
situations.
SS 621
Energy and Public Policy 3 credits,
2nd sem. (Levinson)
Evaluation of national resource policy as determined by political and public interest
aspects of contemporary society. Analysis of

the motivation, objectives, and practices
which condition the formulation and implementation of U.S. energy policies. Emphasis is analytic rather than descriptive.
Subjects covered include models and theories of policymaking, analysis of types of
policies, public interest vs. bureaucracy,
mechanisms for innovation and obstacles to
innovation within bureaucracies, and continuing strategies for citizen action. Offered
alternate years.

PROJECT AND THESIS
OS 699
Planning and Evaluating Human Resource
Programs 3 credits, 1st or 2nd sem.
Prerequisites: matriculation and advisor's
approval. Students in this course will develop a comprehensive proposal for establishing a program of human resource management (or major component of a management program) which would apply in a comprehensive organization. The program
proposal will include the design of an appropriate recruitment, selection, OSHA,
benefits services, and/or training program
plan together with an evaluation procedure.
As an alternative, students may undertake a
comprehensive evaluation of existing
human resource programs, including
human resource plans and personnel operations requiring cost-benefit analysis. Students will select an acceptable organization
on which to base their proposal plans and
submit plans for the company/agency of
choice.
OS 700
Seminar in Planning and Evaluating
Human Resources Programs 3 credits,
1st or 2nd sem.
Prerequisite: OS 699. Students will present
their plans or proposals (developed for OS
699) to the class and submit each aspect for
review by a "Board of Directors." The plan
will then be modified to incorporate recommendations made by all concerned and
submitted in final form for assessment by
the course director.
OS 701
Master's Thesis 6 credits
Prerequisites: matriculation for the M.S.,
adequate graduate courses in the field of
proposed research, and the research advisor's approval. Independent research in an
academic or professional field leading to a
thesis satisfying the requirements of the
M.S. degree. The thesis may be a research
undertaking or a developmental experience
at an appropriate professional level. The research report should be a scholarly paper
which could serve as useful data and/or
conclusions for other researchers and/or
professionals interested in further study or
concerned with the operational problems in
the area involved. With the permission of the
department, the independent research may
be scheduled over one to four consecutive
terms. A student must register for a minimum of three credits per semester. Credit
will be limited, however, to the six credits
indicated. If the use of laboratory facilities or
equipment is necessary, a $25 deposit must
be paid.

Mechanical Engineering
Offered by the Department of Mechanical
Engineering
ME 607
Advanced Thermodynamics 3 credits
(Florio, Hsieh)
Prerequisite: undergraduate thermodynamics. A study of the basic laws of thermodynamics as applied to various thermodynamic systems. Topics include general thermodynamic relationships for single and multicomponents systems, stability, phase and
chemical equilibrium, thermal stress, surface tension phenomena, gas liquefication,
magnetic cooling, superconductivity, and
negative Kelvin temperatures.
ME 608
Non-Equilibrium Thermodynamics
3 credits (Geskin)
Prerequisites: undergraduate thermodynamics and heat transfer. This course introduces the principles and mathematical
techniques of non-equilibrium thermodynamics and applies these techniques to
mechanical engineering problems. Topics
include the fundamental concepts of field
theory, energy and entropy balances, variational principles, and applications to fluid
flow, heat exchangers and combustion.
ME 609
Dynamics of Compressible Fluids
3 credits (Chen)
Prerequisites: undergraduate differential
equations, fluid mechanics, and thermodynamics. This course covers one-dimensional reversible and irreversible compressible fluid flow, including effects of variable area, friction, mass addition, heat addition, and normal shock; two-dimensional
reversible subsonic and supersonic flows,
with an introduction to the method of
characteristics and two-dimensional oblique
shock.
ME 610
Applied Heat Transfer 3 credits
(Kirchner)
Prerequisites: undergraduate fluid mechanics, heat transfer, and Math 551 or equivalent. This course covers the fundamentals of
conduction, convection and radiation heat
transfer within the framework of practical
applications. Engineering applications will
deal with heat exchangers including the design approaches by the Mean Temperature
Difference and the Effectiveness-NTU
methods, fins, convection fouling factors,
and variable property analysis.
ME 611
Dynamics of Incompressible Fluids
3 credits (Chen, Hrycak)
Prerequisites: undergraduate thermodynamics, fluid mechanics, and Math 551 or
equivalent. An introduction to the hydrodynamics of ideal fluids; two-dimensional
potential flow and stream functions; conformal mapping. The differential equations
of viscous flow are developed and applied
to various configurations. Boundary layer
theory and dimensional analysis are introduced.
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ME 612
Gas Dynamics 3 credits
Prerequisites: Math 551 and ME 609 or
equivalent. The physical phenomena of gas
dynamics are examined rigorously and the
mathematical methods and techniques
needed for analysis and study are presented. The dynamic and thermodynamic
relations for the more commonly encountered flow situations are described,
utilizing vector calculus. The nonlinearity of
the resulting equations is examined critically. Methods of solution such as numerical
analysis, linearization or small perturbation
theory, transformation of variables, and successive approximations are discussed. The
method of characteristics is reviewed in detail for shock flows.
ME 613
Radiation Heat Transfer 3 credits
(Hrycak)
Prerequisites: undergraduate differential
equations, thermodynamics, and heat transfer. The course covers heat radiation of solid
bodies, gases and flames; evaluation of
angle factors; discussion of radiative
properties of electrical conductors and nonconductors; application of radiative
networks to many body problems; diffuse
specular reflectors; artificial satellites and
space vehicles. The analogy between heat
transfer by radiation and electrical networks
is stressed. Also discussed are problems in
which conduction and radiation are considered.
ME 615
Advanced Mechanical Vibrations
3 credits (Martin, Sun)
Prerequisites: undergraduate vibrations and
differential equations. Included in the course
are considerations of the more advanced
principles of vibration: Lagrange's equation
of motion, field balancing, matrix notation
and iteration procedure, influence coefficients, and Fourier series representation as
applied to the solution of vibration problems.
ME 616
Matrix-Tensor Methods in Mechanical
Engineering 3 credits (Linden, Martin)
Prerequisites: undergraduate differential
equations, fluid mechanics, and Math 551 or
equivalent. Applications of matrix algebra,
matrix calculus, and introductory tensor
methods to engineering analysis. Study of
matrix methods in the derivation of fundamental equations in solid and fluid mechanics. Applications to elasticity, plates and
shells, viscous fluids, and curvilinear coordinates. Matrix-tensor theory is used to show
the basic unity in various applications in engineering analysis.
ME 617
Random Vibration 3 credits (Wilson)
Prerequisites: strength of materials, mechanical vibrations, and Math 551 or equivalent. An extension of classical vibration theory to problems of random excitation, which
includes analysis of vibration response utilizing the mobility and impedance of mechanical components and spectral density representations. Nonlinear vibration and design
for shock are also considered.

ME 620
Stress Methods in Mechanical Design
3 credits (Koplik)
Prerequisites: undergraduate differential
equations and strength of materials. The
course formulates the governing equations
and generates solutions for the analysis and
design of structural and machine elements.
Appropriate boundary conditions are applied to investigate pipes and rods subjected to shrink and force fits, rotating disks
of uniform and variable thickness, and beam
and plate elements. The role of thermal
stresses and stress concentrations in mechanical design is assessed.
ME 621
Energy Methods in Mechanical Design
3 credits (Koplik)
Prerequisites: undergraduate differential
equations and strength of materials. The
course investigates solutions using energy
methods for the design of structural and machine elements. Included are approximate
solutions for problems using conservation of
energy and variational approaches. Consideration is given to the role of energy in
the determination of failure criteria and to
applications involving combined loads.
Emphasis is placed on the relationship of
variational methods to the development of
finite element solutions in mechanical design.
ME 622
Finite Element Methods in Mechanical
Engineering 3 credits (Chen)
Prerequisites: undergraduate differential
equations, strength of materials, fluid mechanics, and computer programming. The
general procedure using finite elements is
formulated and solutions are obtained for
one-dimensional and two-dimensional problems in mechanical engineering. Included
are solutions to problems in the areas of
stress analysis, heat transfer and fluid flow.
Basic understanding of the theoretical
aspects as well as hands-on experience with
computer programs is emphasized.
ME 630
Analytical Methods in Machine Design
3 credits
Prerequisites: undergraduate differential
equations, machine design, and Math 551 or
equivalent. The course covers basic theory
underlying the analytical methods used in
machine design. Comparisons are made between solutions derived from approximate
engineering methods and more exact
methods in order to evaluate the validity and
range of applicability of the solutions. Topics
include advanced analysis of threaded
members; keyed, splined, and shrink fits
when subject to torque; preloaded bearings;
surging, presetting and buckling of coiled
springs; and accurate analysis of impact
stresses and stresses beyond the yield
point.

ME 631
Bearings and Bearing Lubrication
3 credits (Dubrovsky)
Prerequisites: undergraduate differential
equations and machine design. A lecture
course on the theoretical and physical
aspects of lubrication. Both hydrostatic and
hydrodynamic problems are considered.
Reynold's differential equation for pressure
distribution is applied to the solution of
slider bearing and journal bearing problems
with and without end leakage.
ME 632
Instrumentation 3 credits (Martin, Pawel)
Prerequisites: undergraduate differential
equations, fluid mechanics, and thermodynamics. The course is directed to the theory
and design of the primary elements of instrumentation such as pressure, temperature, force, and speed measuring elements.
Emphasis is placed on the analysis of instrumentation error, response time for
dynamic measurement, and application of
instrumentation in the fields of mechanics
and thermal sciences.
ME 633
Dynamics of Machinery 3 credits
(Nakamura)
Prerequisites: undergraduate differential
equations, machine design, and Math 551 or
equivalent. An advanced treatment of mechanical elements, linkages, cams, gears,
and miscellaneous mechanisms; dynamic
considerations, including inertia and gyroscopic effects commonly encountered in the
design of automatic machinery and control
mechanisms; impulse loads and transient
conditions of motion; mechanical computing
devices.
ME 634
Analysis and Synthesis for Design
3 credits
Prerequisite: bachelor's degree in engineering. The fundamental concepts and principles of advanced mathematics, physics,
mechanics, electricity, thermodynamics,
fluid dynamics, and heat transfer, combined
with economic considerations and decisionmaking processes, are applied rigorously to
the design, analysis, and synthesis of complex engineering systems and their components.
ME 635
Computer-Aided Design 3 credits
(Pappas)
Prerequisite: demonstrated competence, in
computer programming. The course concerns the adaptation of the digital computer
to the solution of engineering design problems. Topics treated include design morphology, simulation and modeling, algorithms, problem-oriented languages, use of
available software, computer graphics,
automated design, and the application of
these concepts to specific engineering design problems.
ME 639
Combustion Engine Emissions and their
Control 3 credits (Schmerzler)
Prerequisite: undergraduate thermodynamics. This course studies the role of gasoline
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and diesel engines in contributing towards
air pollution, including photo-chemical
smog. The relationship between fundamental engine design, combustion, and emission
formulation is traced for the homogeneous
combustion process of the gasoline engine
and the heterogeneous combustion process
of the diesel engine. A discussion of present
and future emission control techniques is
included. Experiments and demonstrations
on fuel characteristics, engine performance,
and exhaust emissions are performed.
ME 640
Gas Turbines 3 credits
Prerequisites: undergraduate courses in differential equations and fluid mechanics (including compressible flow) or equivalent. Included in the course are fundamental considerations in the design and development
of gas turbine power plants for stationary
and mobile applications; detailed study of
power plant cycles and components; and
analysis of compressors, combustors, turbines, nozzles and interconnecting passages.
ME 641
Refrigeration and Air Conditioning
3 credits (Stamper)
Prerequisites: undergraduate differential
equations, fluid mechanics, and thermodynamics. The course consists of a study of
the theory and design of modern refrigeration and air conditioning systems and refinements of vapor compression cycles. The
study of cooling towers, spray apparatus,
central air conditioning systems, heat
pumps and controls, and transient problems
are implemented by design projects.
ME 642
Power Plant Design 3 credits
Prerequisites: undergraduate fluid mechanics and thermodynamics. An analysis of
modern power plant cycles, including heater
arrangements and heat balances using an
analytical approach. Current practices used
to alleviate adverse effects on the environment caused by thermal and atmospheric
discharges of modern generating facilities
are considered. Methods of predicting performance of generating equipment by shortcut methods are also introduced. Economic
considerations in the selection and arrangement of auxiliaries are presented, along with
the theory and practical application of incremental loading and rates. A systems approach to the use of fuel energy for the future is considered.
ME 650
Experimental Stress Analysis 3 credits
Prerequisites: undergraduate differential
equations and strength of materials. A lecture and laboratory course dealing with experimental methods of analyzing stress and
strain distributions. Static, dynamic, and residual stress distributions are examined
utilizing brittle lacquers, strain gauges, and
related instrumentation. Photoelastic methods are introduced, along with related theory. Current developments in theory and
techniques are applied to the solution of
special problems.

ME 652
Design of Plates and Shells 3 credits
(Sun, Wilson)
Prerequisites: strength of materials and
Math 551 or equivalent. A study of plates
and shells oriented toward mechanical engineering design which covers solutions for
typical loading and boundary conditions by
analytical and numerical methods. Plate and
shell interfaces and vibration are also considered.
ME 653
Control of Electro-Mechanical Networks
3 credits
Prerequisites: undergraduate electrical
circuits and mechanical vibrations or
equivalent. This course presents methods
by which electro-mechanical systems,
having electro-mechanical control loops,
may be modeled and analyzed. The presentation makes use of mechanical networks, a
concept which is readily adapted to dynamic
systems. Such systems are examined for
stability and response to various inputs
using techniques that are appropriate to
electro-mechanical networks.
ME 654
Pressure Vessel Design 3 credits (Sun)
Prerequisites: undergraduate strength of
materials and Math 551 or equivalent. This
course is designed to provide the student
with fundamental theories in designing
pressure vessels. Topics included are
analysis of circular plates, cylindrical and
spherical shells, pressure vessel heads,
pipe bends, and attachments. Consideration
is also given to pressure vessel materials in
fatigue and creep designs.
ME 656
Piping Stress Analysis 3 credits (Sun)
Prerequisites: undergraduate strength of
materials and computer programming. The
course covers the stress analysis of power
plant piping. Topics included are flexibility
analysis; simplified analysis of thermal,
dead weight and seismic loads on piping
systems; ANSI/ASME B31.1 and ASME
BPVC Section III code equations; and other
applications.
ME 660
Noise Control 3 credits (Wilson)
Prerequisites: undergraduate differential
equations and physics. A study of engineering methods for reducing noise pollution,
including reduction of intensity at the
source; limitation of transmission paths and
absorption; applications to structures, machinery, ground transportation, aircraft,
and noise measurement.
ME 661
Thermal Pollution of Water and Air
3 credits
Prerequisites: undergraduate differential
equations, fluid mechanics, and thermodynamics. Study of sources and processes
causing thermal pollution and their effects
on the environment; study of heat exchange

mechanisms between water and air, with
emphasis on thermal pollution of rivers,
streams, lakes and reservoirs; design of
cooling ponds and towers; and use of instruments and techniques in thermal pollution
control studies.
ME 662
Air Pollution Control and Design
3 credits
Prerequisite: undergraduate thermodynamics. An investigation of techniques utilized
for the solution of air pollution problems.
Topics include the design and behavior of
equipment to control gaseous and particulate pollutants such as filters, precipitators,
scrubbers, and absorption systems. A term
project involving mechanical design is required.
ME 664
Engineering Meteorology 3 credits
Prerequisites: undergraduate calculus, thermodynamics, and fluid mechanics. A study
of specific topics from the areas of physical
meteorology and dynamic meteorology selected to enable the non-meteorologist to
understand and utilize developments in
these areas where applicable to his/her own
work. Topics include atmospheric energy
balance and equations of motion.
ME 670
Introduction to Biomechanical
Engineering 3 credits (Linden, Pawel)
Prerequisites: undergraduate thermodynamics, statics, and dynamics. This is an
introductory course in biomechanical engineering designed to interpret the functioning of physiological systems in terms of
mechanical engineering systems. Topics include fluid flow aspects, structural and motion aspects, transport and material aspects,
and energy balance of the body, as well as
the overall interaction of the body with the
environment.
ME 671
Biomechanics of Human Structure and
Motion 3 credits
Prerequisites: undergraduate statics, kinematics, and dynamics. Principles of engineering mechanics and materials science
are applied to the study of the behavior of
human structural and kinematic systems
and to the design of prosthetic devices.
Topics include anatomy; human force systems; human motion; bioengineering materials; and design of implants, supports,
braces, and replacement limbs.
ME 679
Polymer Processing Techniques
3 credits (Progelhof)
Prerequisites: undergraduate courses in
fluid dynamics and heat transfer. A course
dealing with the processing of plastics.
Topics include the fundamentals of the various processing techniques; extrusion, injection molding, compression molding, thermoforming, casting, etc.
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ME 680
Polymer Processing Equipment
3 Credits (Progelhof)
Prerequisites: ChE 645 or equivalent and
undergraduate heat transfer. Application of
heat transfer, fluid mechanics, and thermodynamics to the design and control of polymer processing equipment. Detailed consideration of extrusion, collandering, rotational molding, stamping, and injection
molding.
ME 700
Master's Project 3 credits
Prerequisite: departmental approval. An extensive paper involving design, construction, and analysis, or theoretical investigation. Further information may be obtained
from the departmental advisor.
ME 701
Master's Thesis 6 credits
Prerequisite: departmental approval. Projects involving design, construction, experimental, or theoretical investigation may
be approved by the graduate advisor as the
basis of the thesis. The work is carried out
under the supervision of a designated member of the departmental staff. The completed work in the form of a written thesis
should be of sufficient merit to warrant publication in a technical journal. With the permission of the department, preparation for
the thesis may be scheduled over one to
four consecutive terms. A student must
register for a minimum of three credits per
semester. Credit will be limited, however, to
the six credits indicated for the thesis.
ME 710
Conduction Heat Transfer 3 credits
(Florio)
Prerequisite: ME 610. A study of heat transfer by conduction. Differential and integral
forms of the energy equation are developed.
Analytical methods for transient and steady
one-, two-, and three-dimensional heat
transfer problems are considered. Variational calculus is introduced and applied to
one-dimensional problems.
ME 711
Convection Heat Transfer 3 credits
(Florio)
Prerequisite: ME 610. This course deals with
the theory of convection heat transfer, with
emphasis on techniques involved in thermal
design of complex systems. Heat transfer in
condensation and boiling is treated. Analytical and digital computer methods for
transient and steady-state heat transfer
problems, including conduction, convection,
radiation, phase change, and heat generation are considered.
ME 712
Mechanics of Viscous Fluids 3 credits
(Hrycak)
Prerequisite: ME 611. A study of the
properties and behavior of real fluids in lam-

inar and turbulent motion. Mathematical and
empirical laws and methods currently used
are developed and discussed in light of applications to flows in ducts, boundary layers
over surfaces and bodies, fluid machinery,
etc. Convective heat transfer applications
and compressibility effects are included.
ME 717
Selected Topics in Mechanical
Engineering I 3 credits
Prerequisite: departmental approval. This
special area course will be given when
interest develops. Topics might include advanced mechanisms, aerodynamics, analysis of ME systems, design optimization,
and case studies in design.
ME 718
Selected Topics in Mechanical
Engineering II 3 credits
See course description for ME 717, above.
ME 719
Selected Topics in Mechanical
Engineering Ill 3 credits
See course description for ME 717, above.
ME 721
Thermal Stresses 3 credits
Prerequisites: vector analysis or Math 551
and theory of elasticity or ME 785. Foundations of thermoelasticity, reduction of
thermoelastic problems to constant temperature equivalents, fundamentals of heat
transfer, and elastic and inelastic stress
analysis are topics discussed.
ME 725
Independent Study I 3 credits
Prerequisite: written permission from department chairman plus prerequisite
courses to be prescribed by the supervising
faculty member. This special course covers
areas of study in which one or more students may be interested but which is not of
sufficiently broad interest to warrant a regular course offering.
ME 726
Independent Study II 3 credits
See course description for ME 725, above.
ME 727
Independent Study III 3 credits
See course description for ME 725, above.
ME 785
Theory of Deformable Solids in
Mechanical Engineering I 3 credits
(Herman, Koplik)
Prerequisites: Math 551 or equivalent and
ME 620. The course considers such concepts as measure of strain; strain tensor;
stress tensor; equilibrium equations; constitutive relations; compatibility conditions;
conditions for and formulation of threedimensional problems; and the relationship
of engineering theories for beams, plates,
and shells to the equations of elasticity.

ME 786
Theory of Deformable Solids in
Mechanical Engineering II 3 credits
(Herman, Koplik)
Prerequisite: ME 785. This course considers
methods of solution for various problems
formulated in ME 785. Included are
eigenfunction solutions, operational methods,
and methods utilizing complex variables
theory; solutions of three-dimensional problems; solutions of contact problems; wave
propagations; and non-linear problems.
ME 790
Doctoral Dissertation and Research
Credits as designated
Required of all candidates for the degree of
Doctor of Engineering Science in the Department of Mechanical Engineering. A
minimum of 26 credits is required. The student must register for at least six credits of
dissertation per semester. Registration for
additional credits may be permitted beyond
the six, with the approval of the advisor, to
a maximum of 12 credits per semester. Doctoral dissertation fee: $50, payable on submission of an approval dessertation.
ME 791
Doctoral Seminar No credit
A seminar in which faculty or others will
present summaries of advanced topics suitable for research. In the course students
and faculty discuss research procedures,
thesis organization, and content. Students
engaged in research will present their own
problems and research progress for discussion and criticism.
ME 792
Pre-Doctoral Research 3 credits per
semester
Prerequisite: permission of department
chair. For students admitted to program
leading to the degree of Doctor of Engineering Science in Mechanical Engineering. The
research is carried out under the supervision of a designated member of the department faculty. If the student's research
activity culminates in doctoral research in
the same area, up to a maximum of 12
credits may be applied toward the 36 credits
required under ME 790 after the student
fulfills the requirements of doctoral candidacy.
ME 793
Professional Project Credits as designated
Required of all candidates for the Degree of
Mechanical Engineer. A minimum total of 12
credits is required. The student must register for at least six credits of professional
project per semester until completion of 12
credits. If the student is still actively engaged
in the preparation of the project after completion of 12 credits, continued registration
of three credits per semester will be required. Registration for three credits is permitted during the summer session.
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Physics
Offered by the Department of Physics
Phys 540
Modern Physics 3 credits, 1st sem.
Prerequisite: differential equations. The
course deals with the wave and particle
nature of light, matter, and energy; experimental determination of the values of
important physical constants; particle
beams in electric and magnetic fields; the
special theory of relativity; assemblies of
particles and wave-particle experiments
leading to quantum concepts and wave
mechanics; the Schroedinger equation applied to simple problems; atomic structure
and spectra; molecules; binding energy and
energy bands in solids; and electrical,
thermal and magnetic properties of solids.
Phys 550
Introduction to Electron Microscopy
3 credits, 1st sem.
This is a practical course in electron microscopy. Individualized instruction in the operation of transmission and scanning electron
microscopes is given. A portion of the
course is devoted to specimen preparation
techniques. Laboratory fee: $15.
Phys 555
Physics Laboratory Techniques
3 credits
Prerequisite: B.S. or B.A. with course emphasis in a pure science or major engineering discipline. A training workshop involving
presentation and discussion of basic principles in mechanics, electricity and magnetism, wave motion, geometric and physical
optics, and modern physics. Performance of
laboratory experiments on the lower division
undergraduate level is done regularly, involving hands-on use of laboratory apparatus. Additionally, the workshop involves
the solving of numerous practical physics
problems wherein experimental checks are
made with available apparatus.

Phys 605
The Physics of Modern Electronic
Devices I 3 credits
Prerequisites: Phys 231, Math 222 or equivalent. Classical mechanics, statistical mechanics and thermodynamics, quantum mechanics, and solid state physics. Classical
and modern physics presented as background to course in solid state physics.
Topics to include Bloch theorem and
methods of calculating electronic band
structure, Fermi surfaces, conduction and
optical properties of solids and topics of
special interest.
Phys 606
The Physics of Modern Electronic
Devices II 3 credits
Prerequisite: Phys 605. Continuation of
Phys. 605.
Phys 630
Solid State Physics 3 credits, 2nd sem.
Prerequisites: differential equations and
modern physics. A study of crystals and xray diffraction; thermal, dielectric and
ferroelectric properties of solids; diamagnetic,
paramagnetic, ferromagnetic phenomena;
superconductivity.
Phys 631
Dynamics of a Particle 3 credits,
1st sem.
Prerequisite: undergraduate analytical or
engineering mechanics. The course includes a brief review of Newtonian mechanics, Lagrangian method, Hamilton's equation and phase space, canonical transformations, Poissin brackets, and relation to
quantum mechanics, Hamilton-Jacobi
equation and applications.
Phys 632
Elements of Nuclear Engineering
3 credits, 2nd sem.
Prerequisite: bachelor's degree in engineering or physics. The production, detection,
and interaction of neutrons with matter in a

nuclear reactor; nuclear fission; discussion
of various types of reactors, reactor theory,
including the slow-down of neutrons, the
multiplication factor, diffusion theory, Fermi
age, criticality factor and critical reactor
dimensions; a brief consideration of radiation shielding; reactor instrumentation and
control.
Phys 633
Quantum Mechanics 3 credits,
2nd sem.
Prerequisite: Phys 540 or 635. Among the
topics covered are the Schroedinger equation; the free particle; the linear harmonic
oscillator; one-dimensional potential barrier
problems; three-dimensional problems, including the rotator, the oscillator, the
hydrogen atom; and time-independent perturbation theory.
Phys 634
Nuclear Physics 3 credits, 2nd sem.
Prerequisite: Phys 540. A brief introduction
to atomic physics gives insight into the vector model of the atom, the Pauli principle,
and electron spin. The remainder of the
course is concerned with the constitution of
the nucleus; isotopes; natural radioactivity
and the laws of radioactive transformations;
induced nuclear disintegration; induced
radioactivity; alpha, beta, gamma decay; nuclear reactions and forces; and nuclear
structure.
Phys 635
Theoretical Physics 3 credits, 1st sem.
Prerequisite: differential equations. An introduction to those concepts forming the
basis of all physics, stressing the logical development of physics from a particle point
of view to a field viewpoint. Problems in
simple mechanical systems, fluidflow and
heat flow fields, waves in various media, the
solution of the wave equation initial value
and boundary value problems, and the electromagnetic field.
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Directory
Board of Trustees
Hon. THOMAS H. KEAN, Governor of the State of New Jersey
(Ex Officio)
Hon. KENNETH A. GIBSON, Mayor of the City of Newark (Ex Officio)
Appointed by the Governor
CHARLES R. BERGMANN, Chairman of the Board; Vice President
(Ret.), Western Electric Co., Inc.
JOSEPH A. COURTER, Vice Chairman of the Board; Chairman,
Courter & Company, Inc.
DONALD A. PETERSON, Representative to the Board of Higher
Education; President, Continental Electric Company

RANDY L. ALLEN, CMC, Partner, Management Consulting, Retail
and POS Industry National Director, Touche Ross & Company
JOHN N. BAIN, Esq., Carella, Byrne, Bain and Gilfillan
WILLIAM BROWN, AIA, Brown & Hale Architects
PHILIP M. KEEGAN, Executive Vice President, Testwell Craig
Laboratories of New Jersey
WILLIAM L. KIRCHNER, Jr., Esq., Vice President Public Affairs, New
Jersey Bell Telephone Company

The Foundation Board of Overseers
DAVID C. GARFIELD, Chairman; President, Ingersoll-Rand Company
RICHARD E. LYON, Jr., Vice Chairman; Vice President, Exxon
Engineering, Exxon Research & Engineering Company
SAUL K. FENSTER, President; President, New Jersey Institute of
Technology
VICTOR A. PELSON, Treasurer; Executive Vice President,
Operations & Finance/Information Systems, AT&T
HUGH A. D'ANDRADE, Secretary; Executive Vice President,
Schering-Plough Corporation
ARNOLD ALLENTUCH, Associate Vice President for Academic
Affairs—Research and Graduate Studies, New Jersey Institute
of Technology
CHARLES R. BERGMANN, Vice President (Ret.), Western Electric
Company, Inc.
TODD G. COLE, President and CEO, CIT Financial Corporation
JOSEPH A. COURTER, Chairman, Courter & Company, Inc.
GERALDINE V. COX, Vice President/Technical Director, Chemical
Manufacturers Association
KENNETH A. DeGHETTO, Chairman of the Board, Foster Wheeler
Corporation
PATRICK A. DIASSI, President, Squibb Chemical Division
MARTIN S. DUNN, President, DIGITRAN
S. JOSEPH FORTUNATO, Esq., Pitney, Hardin, Kipp & Szuch
ARLENE M. GILBERT, Vice President for Development, New Jersey
Institute of Technology
BERNARD J. GRAD, FAIA, Senior Partner, The Grad Partnership
EDWIN M. HALKYARD, Senior Vice President—Human Resources,
Allied-Signal Inc.
EMIL C. HERKERT, President, Elson T. Killam Associates Inc.

EDWARD A. JESSER, Jr., Director, United Jersey Bank
PHILIP KRAMER, President and CEO, Amerada Hess Corporation
SVEN A. KREIPKE, President and CEO, Lummus Crest, Inc.
PAUL E. LEGO, Senior Executive Vice President, Corporate
Resources, Westinghouse Electric Corporation
WILLIAM A. LIFFERS, Vice Chairman, American Cyanamid Company
JOHN P. MURRAY, Senior Vice President, Prudential Insurance
Company of America
HERBERT J. PASSING, General Manager (Ret.), Pullman Kellogg
BORDEN R. PUTNAM, Commissioner, Department of Commerce
and Economic Development, State of New Jersey
IAN M. ROSS, President, AT&T Bell Laboratories
ORIN R. SMITH, President and CEO, Engelhard Corporation
ROBERT I. SMITH, Chairman of the Board (Ret.), Public Service
Electric & Gas Company
WILLIAM D. STEVENS, Corporate Director and Consultant, Foster
Wheeler Corporation
BENEDICT TORCIVIA, Sr., President, Torcon, Inc.
J. ELTON TUOHIG, Executive Vice President (Ret.), McGraw-Hill
Publications Company
BRUCE F. VANE, Vice President, Director, Guaranteed Products,
Prudential Asset Management Company
ARTHUR J. VITARIUS, Vice President and General Manager, Patient
Care Division, Johnson & Johnson Products
JOSEPH WEBER, Vice President, Hoffmann-LaRoche, Inc.
FREDERICK WESTPHAL, President, New Jersey State Chamber of
Commerce
ANTHONY J.J.A. WILSON, President (Ret.), Micro-Products
Engineering Company

Board of Visitors
RICHARD E. DISBROW, President, American Electric Power Co., Inc.
ALBERT A. DORMAN, FAIA, Chairman of the Board and President,
Daniel, Mann, Johnson & Mendenhall
JEROME DREXLER, Chairman and President, Drexler Technology
Corporation

ROBERT W. LUNDEEN, Chairman of the Board, The Dow Chemical
Company
ROBERT H. SORENSEN, Chairman, Perkin-Elmer Corporation
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Office of the Vice President for Development
ARLENE M. GILBERT, M.B.A. Vice President for Development
PETER H. ASTOR, Ph.D., Director of Corporate Liaison
PATRICK BRESLIN, B.S., Executive Director of Alumni Affairs
JUDITH C. CAMBRIA, B.A., Senior Development Officer
HELENE ERSHOW, Ph.D., Manager of Publications

ROBERT J. HILLIARD, M.A., Director of Development
JOAN MEBANE, B.A., Director of Special Projects
PHYLLIS MILLER, M.A., Director of Public Relations
PATRICIA R. ONDRICK, M.Ed., Senior Development Officer

Office of the Vice President for Operations
WILLIAM GLOVER, M.B.A., Vice President for Operations
VINCENT CONSALES, M.A., Director of Public Safety
ROBERT P. DUE, Bookstore Manager
GEORGE TATZ, A.A.S., Director of Food Services

MORTIMER R. TEMES, B.A., Director of Special Services
RONALD TUCKMAN, M.B.A., Director of Purchasing
PAUL ZELL, M.S.M.E., P.E., Director of Physical Plant

Advisory Committees to the Board of Trustees
School of Architecture
WILLIAM BROWN, AIA, Brown and Hale Architects
JOSEPH BAVARO, AIA, The Hillier Group
CASSANDRA A. CARROLL, AIA, AT&T Information Systems
SUZANNE DIGERONIMO, AIA, DiGeronimo Architects, PA
EDMUND GAUNT, Jr., AIA, Kaplan, Gaunt, DeSantis Architects
HARRY B. MAHLER, FAIA, The Grad Partnership
TYLMAN R. MOON, AIA, NCARB, PP, Tylman R. Moon and
Associates
DENNIS MYLAND, AIA, PP, Mylan Architectural Group
GERARD F. SCHAEFER, AIA, Lehman Architectural Partnership
HERBERT WETTSTEIN, AIA, State of N.J., Division of Buildings &
Construction (Ret.)

Chemical Engineering, Chemistry, and
Environmental Science
RICHARD D. BORZELLI, P.E., Diamond Shamrock Corporation
MELVIN DRUIN, Campbell Soup Company
DAVID M. LUCAS, Chevron, U.S.A., Inc.
R. CYNTHIA PRUETT, IBM Corporation
DAVID W.H. ROTH, Jr., Allied-Signal Inc.
WERNER WINKLER, Exxon Research & Engineering Company

Civil and Environmental Engineering
RICHARD T. DEWLING, N.J. Department of Environmental Protection
GUSTAVE FLEISCHER, Schiavonne Construction Company
DIRK C. HOFMAN, P.E., N.J. Department of Environmental
Protection
HARRY M. HORN, Woodward-Clyde Consultants
DOV KAMINETZKY, P.E., Feld, Kaminetzky, P.E.
WALTER H. KRAFT, P.E., Edwards & Kelcey, Inc.

Computer and Information Science
DONALD A. ANDERSON, Public Service Electric & Gas Company
JOHN A. ANDERSON, Monroe Systems for Business
LAWRENCE J. SCHIPPER, RCA Corporation
THEODORE ZANG, Merck & Company

Electrical Engineering
NORMAN ARGAST, Jr., IBM Corporation
JAMES S. GALLO, Hewlett Packard Company
GEORGE W. GARTNER, Bendix Division Allied-Signal Inc.
THEODORE A. PFEIFFER, U.S. Army Communications-Electronics
Command

Engineering Science
DONALD H. BRYCE, Kaman Sciences Corporation
DESLANDE deBOISBLANC, Ebasco Services, Inc.
GAIL DEPLANQUE, U.S. Department of Energy
HAROLD L. FLESCHER, Raytheon Company

T. TODD REBOUL, RCA Corporation
GREGG SMITH, N.Y. Power Authority

Engineering Technology
LOGAN BIRNIE, Stanley Tools
WALLACE C. BREXNER, P.E., Public Service Electric & Gas
Company
FRED ELLERBUSCH, P.E., Bristol-Myers Products
GOPAL D. GUPTA, Foster Wheeler Corporation
RONALD P. KLAUSE, Stone & Webster Engineering Corporation
RUDOLPH P. RICCIARDI, Ricciardi Construction Company
CHARLES SATHER, Egan Machines Company

Industrial Administration
J. GEORGE GROSS, George Gross & Associates
RUPERT A. JEMMOTT, Essex County College
BERNARD M. KESSLER, Automatic Data Processing, Inc.
RODERICK O. MULLETT, Allied-Signal Inc.
ROBERT EMMET MURRAY, Esq., Murray & Granello, Esqs.

Industrial and Management Engineering
DONALD G. ENGESSER, (Ret.), Exxon Corporation
LAMONT M. LAROBARDIER, P.E., (Ret.), Allied-Signal Inc.
CHARLES E. MAGINN, Jr., Public Service Electric & Gas Company
JAMES H. MORGAN, Morgan Consultants
THADDEUS PERTOWSKI, Singer-Kearfott Industries

Mechanical Engineering
IRWIN BERMAN, P.E., Foster Wheeler Corporation
RICHARD DEININGER, IBM Corporation
CLARENCE EIDT, Exxon Research & Engineering Company
LOUIS J. SAS, P.E., Ebasco Services, Inc.
FREDERIC E. ZUCKER, Pitney Bowes, Inc.
PAUL ZUCKER, Congoleum Corporation

Statistics and Actuarial Science
KALMAN J. KETZLACH, The Prudential Insurance Company of
America
CARL R. OHMAN, Equitable Life Assurance Society
BRUCE F. VANE, Prudential Asset Management Company
EPHRAIM WEINIGER, (Ret.), InterContinental Life Insurance
Company

Division of Technology
JEROME LESLIE EBAN, AIA, Lehman Architectural Partnership
CHRISTIAN T. HOFFMAN, Jr., N.J. State Department of
Environmental Protection, Bureau of Municipal Waste
Management
FRANK E. MUELLER, Ebasco Services, Inc.
MALCOLM J. SIMPSON, West Essex Senior High School
CLIFFORD E. WEIR, Wiggins Plastics, Inc.
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Administrative Staff
Office of the President
SAUL K. FENSTER, Ph.D., President of the Institute
PHYLLIS DENBO, M.A., Executive Assistant to the President
THEODORE JOHNSON, B.A., Director of Affirmative Action
BETTY ANN MANENTE, Secretary to the President

AARON R. PULHAMUS, Ed.D., Executive Director of Employee
Relations
BRUCE SOLOMON, J.D., Institute Attorney

Office of the Vice President for Academic Affairs
GARY THOMAS, Ph.D., Vice President for Academic Affairs
ARNOLD ALLENTUCH, Ph.D., Associate Vice President for
Academic Affairs—Research and Graduate Studies
GERALD WHITMAN, Ph.D., Assistant Vice President for
Academic Affairs—Research and Graduate Studies
JUDITH ENNIS, M.B.A., Director of Sponsored Programs
DINO SETHI, D.Phil., Director of the Graduate Division
HAROLD DEUTSCHMAN, Ph.D., Associate Vice President for
Academic Affairs—Extension Programs
JAN VAN den HENDE, Ph.D., Associate Vice President for Academic
Affairs—Computing and Information Resources
BARRY POULSON, B.S., Director of Computer Services
WILLIAM F.X. REYNOLDS, B.A., Director of Audio-Visual
Activities
MORTON SNOWHITE, M.S.L.S., Librarian
SANFORD GREENFIELD, M.Arch., Dean of the School of
Architecture
RUTH BAKER, M.A., Assistant Dean of the School of
Architecture
DOROTHY LEVY, Ph.D., Dean of Third College
WILLIAM GILE, M.F.A., Director of the Theater
RICHARD B. SHER, Ph.D., Assistant Dean of Third College and
Director of the Institute Honors Program
ERNEST GEORGE SIMMS, Ed.D., Assistant Dean for Academic
Affairs and Director of Educational Opportunity Programs
DEPARTMENT CHAIRPERSONS
DAVID T. GEITHMAN, Ph.D., Department of Organizational and
Social Sciences
PHILIP R. GOODE, Ph.D., Department of Physics
MURRAY I. LIEB, Ph.D., (acting), Department of Mathematics
JOHN P. PATTINSON, Ph.D., Department of Humanities
JULIAN M. SCHER, Ph.D., (acting), Department of Computer
and Information Science
WILLIAM STACK, Ph.D., Dean of Newark College of Engineering
(acting) and Associate Dean of Engineering for Engineering
Technology
KENNETH DIEHL, M.A., Director of Cooperative Education
EDWARD MILLER, M.M.E., Associate Dean of Newark College
of Engineering
DEPARTMENT CHAIRPERSONS
EUGENE B. GOLUB, Ph.D., Department of Civil and
Environmental Engineering
DERAN HANESIAN, Ph.D., Department of Chemical
Engineering, Chemistry, and Environmental Science
BERNARD KOPLIK, Ph.D., Department of Mechanical
Engineering
JAMES L. RIGASSIO, M.Eng., Department of Industrial and
Management Engineering
JOSEPH J. STRANO, Ph.D., Department of Electrical
Engineering

CONSTANCE MURRAY, Ph.D., Dean of Student Services
RAYMOND BOXER, Jr., M.A., Associate Dean of Student
Services
MERWIN E. KINKADE, M.A., Director of The Center
EDWARD A. MORANTE, Ed.D., Director of Counseling
JOHN E. SCHMID, M.A., Director of Placement Services
J. MALCOLM SIMON, M.A., Director of Physical Education and
Athletics
JUDY VALYO, Ed.D., Associate Dean of Student Services
ANNE WRIGHT, M.A., Coordinator for International Students
ALEXANDER BEDROSIAN, M.S., Director of the Division of
Continuing Education
NEIL HOLTZMAN, M.Ed., Executive Director of Admissions, Records,
and Financial Aid
MARY R. HURDLE, M.A., Director of Financial Aid
JOSEPH F. THOMPSON, M.A. Registrar
SUE ZIVI, M.A., Assistant for Academic Administration
CENTER DIRECTORS
ERVIN BALES, Ph.D., and DAVID HAWK, Ph.D., Co-Directors,
Center for Building Engineering and Architectural Research
JOSEPH BOZZELLI, Ph.D., ARTHUR GREENBERG, Ph.D., and
BARBARA KEBBEKUS, Ph.D., Co-Directors, Air Pollution
Research Laboratory
PATRICK BRANNIGAN, M.A., Executive Director of the Center for
Information Age Technology
PAUL CHEREMISINOFF, M.S., Director of the Center for Training for
Hazardous Occupations and Environments
ROY CORNELY, Ph.D., Director of the Drexler Research Laboratory
LEONARD DAUERMAN, Esq., Ph.D., Director of the Center for Law
and Technology
EUGENE GOLUB, Ph.D., Director, ROBERT DRESNACK, Ph.D. and
FRANKLIN SALEK, Ph.D., Co-Directors of the Center for Water
Resource Management
HOWARD KIMMEL, Ph.D., Director of the Center for Pre-College
Programs
DAVID KRISTOL, Ph.D., Director of the Center for Biomedical
Engineering
JOHN LISKOWITZ, Ph.D., Executive Director of the Institute for
Hazardous and Toxic Waste Management and Executive
Director of the Industry/Univesity Cooperative Center for
Research in Hazardous and Toxic Substances (acting)
KEVIN McDERMOTT, Ph.D., Director of the Center for Productivity
Assistance and the Industry Consortium in CAD/CAM-Robotics
RAJ MISRA, Ph.D., Director of the Center for Reliability Research
RICHARD PROGELHOF, Ph.D., Director of the Center for Computer
Integrated Manufacturing (acting)
MURRAY TUROFF, Ph.D., Director of the Center for Computerized
Conferencing and Communications
DANIEL WATTS, Ph.D., Director of Operations for the
Industry/University Cooperative Center for Research in
Hazardous and Toxic Substances

Office of the Vice President for Administration and Treasurer
HENRY A. MAUERMEYER, M.S., Vice President for Administration
and Treasurer
RICHARD H. ALBERS, M.Ed., Director of Personnel
JAMES D. CHRISTATOS, B.B.A., Internal Auditor and Director of
Business Systems

JOHN M. CORCORAN, B.S., CPA, Controller
JOHN P. DZIUBA, Ed.D., Budget Manager
MARGARET KILDUFF, Ph.D., Director of Institutional Research
NICHOLAS P. TWORISCHUK, M.P.A., Assistant Vice President for
Budget and Fiscal Planning
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Faculty (effective August 1,1985)
•Licensed Professional Engineer
1-Registered Architect
ALLENTUCH, ARNOLD, Professor of Mechanical Engineering (1966),
and Associate Vice President for Academic Affairs-Research and
Graduate Studies (1980). Worcester Polytechnic Institute, B.S.M.E.,
1953; Cornell University, M.S. Applied Mathematics, 1959;
Polytechnic Institute of Brooklyn, Ph.D., 1962. Vice
President-Research, The Foundation at NJIT.
ANDRUSHKIW, ROMAN I., Professor of Mathematics (1964). Stevens
Institute of Technology, B.E., 1959; Newark College of Engineering,
M.S.E.E., 1964; University of Chicago, M.S., 1967; Stevens Institute
of Technology, Ph.D., 1973.
ANSARI, FARHAD, Assistant Professor of Civil and Environmental
Engineering (1983). University of Illinois, B.S., 1975; University of
Colorado, M.S., 1978; University of Illinois, Ph.D., 1983.
ARMENANTE, PIERO, Assistant Professor of Chemical Engineering
(1984). University of Rome, Laurea in Ingegneria Chimica (Equivalent
to B.S.), 1977; University of Virginia, Ph.D., 1984.
AYOUB, HENRY R., Associate Professor of Electrical Engineering
(1957). Alexandria University, B.S.E.E., 1947; B.S.M.E., 1948; Newark
College of Engineering, M.S.E.E., 1959.*
BAGHERI, SIMA, Assistant Professor of Civil and Environmental
Engineering (1984). Teheran University, B.S., 1965; Illinois State
University, M.S., 1968; University of Wisconsin, Ph.D., 1984.
BALES, ERVIN L., Research Professor of Architecture and Research
Professor of Mechanical Engineering (1984) and Co-Director of the
Center for Building Engineering and Architectural Research.
University of South Carolina, B.S., 1957; Bradley University, M.S.,
1962; University of Illinois, Ph.D., 1967.
BALL, W. H. WARREN, Professor of Electrical Engineering (1968)
and Assistant Chairperson of the Department. Technical University
of Nova Scotia, B.E., 1944; University of Toronto, M.A.Sc., 1946;
Cornell University, Ph.D., 1957.*
BALTRUSH, MICHAEL A., Associate Professor of Computer and
Information Science (1975). University of Connecticut, B.S.E.E., 1968;
Ph.D., 1976.
BALTZIS, BASIL C., Assistant Professor of Chemical Engineering
(1983). National Technical University of Athens (Greece), Diploma in
Ch.E., 1978; University of Illinois, at Urbana-Champaign, M.S.Ch.E.,
1980; University of Minnesota, Ph.D., 1983.
BARKAN, HERBERT, Professor of Mathematics (1946). Brooklyn
College, B.A., 1944; Columbia University, M.A., 1945.
BAR-NESS, YEHESKEL, Professor of Electrical Engineering (1985).
Technion, Israel Institute of Technology, B.S., 1958; M.S., 1963;
Brown University, Ph.D., 1969.
BART, ERNEST N., Assistant Professor of Chemical Engineering
(1968). New York University, B.Ch.E., 1957; M.Ch.E., 1960; Ph.D.,
1971.
BERLINER, ARMAND, Assistant Professor of Mathematics (1963),
and Assistant Chairperson of the Department. Rutgers University,
B.A., 1963; Newark College of Engineering, M.S., 1965.
BLACKMORE, DENIS, Professor of Mathematics (1971). Polytechnic
Institute of New York, B.S., 1965; M.S., 1966; Ph.D., 1971.
BONITSIS, THEOLOSOS H., Assistant Professor of Economics and
Finance (1984). Bernard M. Baruch College, B.A., 1976; The
Graduate School, CUNY, Ph.D., 1984.
BORDMAN, SANFORD, Professor of Economics (1968). City College
of New York, B.S., 1949; City University of New York, Ph.D., 1969.
BOZZELLI, JOSEPH W., Professor of Chemistry (1975) and CoDirector of the Air Pollution Research Laboratory. Marietta College,
B.S., 1964; University of Dayton, M.S., 1968; Princeton University,
Ph.D., 1972.
BROWER, WILLIAM D., Associate Professor of Mathematics (1960).
St. Peter's College, B.S., 1951; Columbia University, M.A., 1956.
BUTEAU, LEON J., Jr., Professor of Materials Science (1959).
Newark College of Engineering, B.S.M.E., 1958; Stanford University,
M.S., 1959; University of Florida, Ph.D., 1963.*
BRICKEN, WILLIAM B., Associate Professor of Architecture (1985).
Harvard University, M. Arch., 1977.
CAGNATI, VINCENT N., Assistant Professor of Chemistry (1958).
Columbia University, B.A., 1949; Stevens Institute of Technology,
M.S., 1952.
CARLUCCIO, JOSEPH, Associate Professor of Electrical Engineering
(1957). Newark College of Engineering, B.S., 1946; M.S., 1952.*

CHAN, PAUL C., Associate Professor of Civil and Environmental
Engineering (1966). Chu Hai College, B.Sc., 1958; Worcester
Polytechnic Institute, M.Sc., 1962; Texas A & M University, Ph.D.,
1968.*
CHASE, HAMILTON, Associate Professor of Mathematics (1968).
City College of New York, B.E.E., 1947; New York University, M.S.,
1950; Case Institute of Technology, Ph.D., 1964.*
CHEN MIN-HSUAN, Assistant Professor of Computer and
Information Science (1983). Fujen University (Taiwan), B.S., 1973;
M.S., 1975; University of Michigan, Ph.D., 1983.
CHEN, RONG-YAW, Professor of Mechanical Engineering (1966).
National Taiwan University, B.S., 1957; University of Toledo, M.S.,
1963; North Carolina State University, Ph.D., 1966.*
CHENG, SU LING, Professor of Civil and Environmental Engineering
(1966). Purdue University, B.S., 1959; M.S., 1962; University of
Florida, Ph.D., 1966.*
CHEREMISINOFF, PAUL N., Professor of Civil and Environmental
Engineering (1973) and Director of the Center for Training for
Hazardous Occupations and Environments. Pratt Institute, B.Ch.E.,
1949; Stevens Institute of Technology, M.S., 1952.*
CHIANG, YI-LING F., Assistant Professor of Computer and
Information Science (1981). National Taiwan University, B.S., 1954;
University of South Carolina, M.S., 1959; Rutgers University, Ph.D.,
1981.
CHOW, CHUNG-WEI, Associate Professor of Electrical Engineering
(1962) and Assistant Chairperson of the Department.
Chiao-Tung University, B.S., 1947; Oregon State College, M.S., 1960.*
CIESLA, MATTHEW, Associate Professor of Applied Mechanics
(1957), Newark College of Engineering, B.S.M.E., 1957; M.S.M.E.,
1959; New York University, Ph.D., 1968.*
CLEMENTS, WAYNE, Associate Professor of Electrical Engineering
(1959). Newark College of Engineering, B.S., 1957; M.S., 1961;
University of Pennsylvania, M.S., 1975.*
COCHIN, IRA, Professor of Mechanical Engineering (1964). City
College of New York, B.S., 1949; New York University, M.S., 1952;
Cooper Union, Ph.D., 1969.
COHEN, EDWIN, Professor of Electrical Engineering (1962). Cairo
University, B.E.E., 1957; Newark College of Engineering, M.S.E.E.,
1964; Polytechnic Institute of Brooklyn, Ph.D., 1970.*
COHEN, SIMON, Associate Professor of Mathematics (1974).
Polytechnic Institute of Brooklyn, B.S., 1964; M.S., 1966; Ph.D., 1971.
COLL, RICHARD A., Assistant Professor of Computer and
Information Science (1985). Fordham University, B.S., 1958;
University of South Florida, M.E.I.A., 1970; Rutgers University, M.A.,
1976; Ph.D., 1985.
CORNELY, ROY H., Professor of Electrical Engineering (1971) and
Director of the Drexler Research Laboratory. Drexel Institute,
B.S.E.E., 1960; University of Pennsylvania, M.S.E.E., 1962; Rutgers
University, Ph.D., 1972.
CRAIG, ROBERT JOHN, Associate Professor of Civil and
Environmental Engineering (1975). Purdue University, B.S.C.E.,
1966; M.S.C.E., 1969; Ph.D., 1973.*
DAUENHEIMER, EDWARD G., Associate Professor of Civil and
Environmental Engineering (1975) and Associate Chairperson of the
Department. Rensselaer Polytechnic Institute, B.S.C.E., 1960; M.E.,
1966.*
DAUERMAN, LEONARD, Professor of Chemistry (1969) and Director
of the Center for Law and Technology. City College of New York, B.S.,
1953; Purdue University, M.S.,1955; Rutgers University, Ph.D., 1962;
Rutgers Law School, J.D., 1973.
DAVE, RAJESH N., Assistant Professor of Mechanical Engineering
(1985). Indian Institute of Technology, B. Technology, 1978; Utah
State University, M.S., 1981; Ph.D., 1983.
DENNO, KHALIL L., Professor of Electrical Engineering (1969).
University of Baghdad, B.S., 1955; Rensselaer Polytechnic Institute,
M.S., 1959; Iowa State University, Ph.D., 1967.*
DEUTSCHMAN, AARON D., Professor of Mechanical Engineering
(1963), and Associate Chairperson of the Department (1982).
Polytechnic Institute of Brooklyn, B.M.E., 1943; M.M.E., 1947; New
York University, M.S., 1968.*
DEUTSCHMAN, HAROLD, Professor of Civil and Environmental
Engineering (1968), Assistant Chairperson of the Department for
Graduate Studies, Graduate Advisor and Associate Vice President
for Extension Programs (1980). City College of New York, B.S.C.E.,
1961; University of Missouri, M.S., 1962; Northwestern University,
Ph.D., 1969.*
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DIOS, ROSE ANN, Assistant Professor of Mathematics (1979). New
Jersey Institute of Technology, B.S.E.S., 1977; New York University,
M.S., 1979.
DRESNACK, ROBERT, Professor of Civil and Environmental
Engineering (1966), Graduate Advisor for Environmental Engineering
and Co-Director of the Center for Water Resource Management. City
College of New York, B.S.C.E., 1961; New York University, M.S.C.E.,
1963; Ph.D., 1966.*
DROUGHTON, JOHN V., Associate Professor of Mechanical
Engineering (1960). Rutgers University, B.S., 1959; Newark College
of Engineering, M.S., 1962; Rutgers University, Ph.D., 1969.*
DUBROVSKY, ROMAN, Associate Professor of Mechanical
Engineering (1984). Mechanical Engineering Institute, Moscow
(U.S.S.R.), M.E., 1959; Polytechnical Institute, Moscow University,
M.S., 1967; Ph.D., 1972.
ELWELL, DAVID Jr., Associate Professor of Architecture (1975). Yale
University, B.S., 1957; Cambridge University, B.A., 1963; Princeton
University, M.F.A., 1965.t
ENGLER, PETER, Associate Professor of Electrical Engineering
(1984). McGill University, B.Eng., 1957; Cornell University, M.S.E.E.,
1961; SUNY, Buffalo, Ph.D., 1974.
FARBER, ELLIOT, Associate Professor of Physics (1967). Brooklyn
College, B.S., 1954; Columbia University, M.S., 1956; Stevens
Institute of Techology, Ph.D., 1966.
FEATHERINGHAM, TOM, Associate Professor of Computer and
Information Science (1975). Kent State University, B.S., 1964;
University of Pittsburgh, Ph.D., 1975.
FENSTER, SAUL K., President of New Jersey Institute of Technology,
and Professor of Mechanical Engineering (1978). City College of New
York, B.M.E., 1953; Columbia University, M.S., 1955; University of
Michigan, Ph.D., 1959.
FINK, TOBIN, Associate Professor of Physics (1966). University of
Colorado, B.S., 1959; M.S., 1961; Rutgers University, Ph.D., 1968.
FLATOW, PAUL, Associate Professor of Mathematics (1963).
Columbia University, B.S.E.E., 1947.
FLORIO, PASQUALE J., Jr., Associate Professor of Mechanical
Engineering (1966). Newark College of Engineering, B.S., 1959; New
York University, M.M.E., 1960; Ph.D., 1967.
FOSTER, ACHILLES, E., Professor of Mathematics, and Associate
Chairperson of the Department (1951). University of Tennessee, B.S.,
1943; M.A., 1944; University of Kentucky, Ph.D., 1951.
FRANCK, KAREN A., Associate Professor of Architecture (1981),
Bennington College, B.A., 1970; City University of New York, Ph.D.,
1978.
FRANK, JOSEPH, Associate Professor of Electrical Engineering
(1968). City College of New York, B.S., 1952; Columbia University,
M.S., 1960; Brooklyn Polytechnic Institute, Ph.D., 1975.*
GAAL, RICHARD A., Assistant Professor of Mechanical Engineering
(1955). Newark College of Engineering, B.S., 1955; M.S.M.E., 1957;
New York University, M.S. (Aero), 1959.*
GAGE, HOWARD, Associate Professor of Industrial Engineering
(1972). City College of New York, B.M.E., 1960; New York University,
M.M.E., 1965; Ph.D., 1972.*
GAUTREAU, RONALD, Professor of Physics (1966). Lehigh
University, B.S., 1961; M.S., 1963; Stevens Institute of Technology,
Ph.D., 1965.
GEITHMAN, DAVID T., Professor of Organizational and Social
Sciences, and Chairperson of the Department (1983). University of
Florida, B.S., 1960; M.A., 1962; Ph.D., 1964.
GETZIN, DONALD R., Associate Professor of Chemistry (1965).
SUNY at Buffalo, B.A., 1960; Columbia University, M.A., 1961; Ph.D.,
1967.
GOLDBERG, VLADISLAV, Professor of Mathematics (1982). Moscow
State University (U.S.S.R.), M.Sc., 1958; Ph.D., 1961.
GOLDEN, ROBERT G., Associate Professor of Engineering Graphics
(1959). Little Rock College, A.B., 1951; Newark College of
Engineering, B.S., 1956; Seton Hall University, A.M., 1962; New
Brunswick Theological Seminary, M.Div., 1973.*
GOLDMAN, GLENN, Assistant Professor of Architecture (1982).
Columbia University, B.A., 1974; Harvard University, M. Arch., 1978.t
GOLUB, EUGENE B., Professor of Civil and Environmental
Engineering (1968), Chairperson of the Department (1978) and
Director of the Center for Water Resource Management. The Cooper
Union, B.C.E., 1962; Columbia University, M.S., 1964; Polytechnic
Institute of Brooklyn, Ph.D., 1969.*

GOODE, PHILIP R., Professor of Physics and Chairperson of the
Department (1984). University of California, Berkeley, A.B., 1964;
Rutgers University, Ph.D., 1969.
GREENBERG, ARTHUR, Professor of Chemistry (1977) and CoDirector of the Air Pollution Research Laboratory. Fairleigh Dickinson
University, B.S., 1967; Princeton University, A.M., 1970; Ph.D., 1971.
GREENFIELD, SANFORD R., Professor and Dean of Architecture
(1981). Massachussetts Institute of Technology, B. Arch., 1952; M.
Arch., 1954; Harvard University, Ed.M., 19.75.
GREENSTEIN, TEDDY, Professor of Chemical Engineering (1967).
City College of New York, B.Ch.E., 1960; New York University,
M.Ch.E., 1962; Ph.D., 1967.
GROW, JAMES M., Associate Professor of Chemistry (1977).
University of Illinois, B.S., 1968; University of Wisconsin, M.S., 1972;
Oregon State University, Ph.D., 1974.
GUND, TAMARA, Assistant Professor of Chemistry (1981). Rutgers
University, A.B., 1966; University of Massachussetts, M.S.,
1968; Princeton University, Ph.D., 1974.
HANESIAN, DERAN, Professor of Chemical Engineering and
Chairperson of the Department of Chemical Engineering, Chemistry
and Environmental Science (1963). Cornell University, B.Ch.E., 1952;
Ph.D., 1961.*
HANNIGAN, JEFFREY, Assistant Professor of Architecture (
1980). Cornell University, B. Arch., 1971.
HANUS, JOHN J., Associate Professor of Engineering Graphics
(1953). Marietta College, B.A., 1950; Bradley University, M.A., 1952.
HARNOY, AVRAHAM, Associate Professor of Mechanical
Engineering (1985). Technion, Israel Institute of Technology, B.S.,
1961; M.S., 1966; D.Sc., 1972.
HATCH, C. RICHARD, Professor of Architecture (1975). Harvard
College, A.B., 1955; University of Pennsylvania, M. Arch., 1963;
University of Rome, Graduate Studies, 1961.t
HAWK, DAVID L., Professor of Architecture (1981) and Co-Director
of the Center for Building Engineering and Architectural Research.
Iowa State University, B. Arch., 1971; University of Pennsylvania, M.
Arch., M. City Planning, 1974; Ph.D., 1979.
HELFGOTT, ROY B., Distinguished Professor of Economics (1968).
City College of New York, B.S., 1948; Columbia University, M.A.,
1949; New School for Social Research, Ph.D., 1957.
HENDERSON, SUSAN, Assistant Professor of Architecture (
1981). University of Washington, B.A., 1974; Massachussetts Institute of
Technology, M. Arch., 1977.
HERMAN, HARRY, Professor of Mechanical Engineering (1964),
Chairperson for Graduate Studies and Research and
Graduate Advisor (1979). Cooper Union, B.M.E., 1948; Columbia
University, M.S., 1956; Polytechnic Institute of Brooklyn, Ph.D.,
1964.*
HICKS, FORREST L., Associate Professor of Civil and Environmental
Engineering (1981). University of Southern California, B.A., 1948;
Ohio State University, M.S., 1965. Licensed Land Surveyor.
HRYCAK, PETER, Professor of Mechanical Engineering (1965).
University of Minnesota, B.S., 1954; M.S., 1955; Ph.D., 1960.*
HSIEH, HSIN-NENG, Assistant Professor of Civil and Environmental
Engineering (1983). Cheng-Kung University, B.S., 1970; University of
Iowa, M.S., 1973; University of Pittsburgh, Ph.D., 1983.
HSIEH, JUI S., Professor of Mechanical Engineering (1960). Wuhan
University, B.E., 1943; University of Kentucky, M.S., 1950; Ohio State
University, Ph.D., 1955.*
HSU, C.T. THOMAS, Associate Professor of Civil and Environmental
Engineering (1978). Cheng-Kung University, B.S.E., 1964; College of
Chinese Culture, M.S., 1967; McGill University, M.E., 1969; Yale
University, M.S., 1972; McGill University, Ph.D., 1974.*
HUANG, CHING-RONG, Professor of Chemical Engineering (1966),
Assistant Chairperson of the Department for Graduate Studies and
Research (1981), and Graduate Advisor. National Taiwan University,
B.S., 1954; Massachussetts Institute of Technology, M.S., 1958;
University of Michigan, M.S., 1965; Ph.D., 1966.
HUBBI, WALID, Assistant Professor of Electrical Engineering (1983).
Aleppo University, B.S., 1971; London University, M.S., 1974; The
Queens University of Belfast, U.K., Ph.D., 1977.
ILIOPOULOS, COSTAS S., Assistant Professor of Computer and
Information Science (1983). University of Athens, B.Sc., 1980;
University of Warwick, M.Sc., 1981.
JACKSON, BARRY, Associate Professor of Architecture (1977).
Rensselaer Polytechnic Institute, B. Arch., 1958; University of
California, Berkeley, M. Arch., 1965.†
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JAFFE, GERALD, Assistant Professor of Mechanical Engineering
(1960). City College of New York, B.M.E., 1947; M.M.E., 1954; Newark
College of Engineering, M.S., 1965.*
JERMAKIAN, ARMEN, Assistant Professor of Physics (1966). Stevens
Institute of Technology, B.S.E., 1959; M.E., 1960.
JONES, R. ANNE, Associate Professor of Civil and Environmental
Engineering (1984). Southern Methodist University, B.S., 1973;
University of Texas at Dallas, M.S., 1975; Ph.D., 1978.
KAHNG, ANTHONY, Associate Professor of Industrial Relations
(1964). Kwansel-Gakuin University (Japan), L.L.B., 1954; Kansai
University (Japan), L.L.M., 1956; Tulane University, M.C.L., 1958;
Yale Law School, L.L.M., 1962; New York University Law School,
J.S.D., 1981.
KAPPRAFF, JAY M., Associate Professor of Mathematics (1974).
Polytechnic Institute of Brooklyn, B.Ch.E., 1958; Iowa State
University, M.S., 1960; New York University, Ph.D., 1974.
KATZEN, MARTIN, Associate Professor of Mathematics (1963). City
College of New York, B.S., 1960; M.S., 1964; City University of New
York, Ph.D., 1968.
KEBBEKUS, BARBARA B., Professor of Chemistry (1974), Assistant
Chairperson of the Department of Chemical Engineering, Chemistry,
and Environmental Science and Co-Director of the Air Pollution
Research Laboratory. Rosemont College, B.S., 1960; Pennsylvania
State University, Ph.D., 1964.
KETZNER, ROBERT S., Associate Professor of Engineering Graphics
(1961). Indiana State Teachers College, B.S., 1953; Indiana State
University, M.S., 1960.
KHERA, RAJ, P., Professor of Civil and Environmental Engineering
(1966). Ohio State University, M.S., 1962; Northwestern University,
Ph.D., 1967.*
KIMMEL, HOWARD S., Professor of Chemistry (1966), Associate
Chairperson of the Department of Chemical Engineering, Chemistry,
and Environmental Science and Director of the Center for PreCollege Programs. Brooklyn College, B.S., 1959; West Virginia
University, M.S., 1961; City University of New York, Ph.D., 1967.
KINGERY, BERNARD, Assistant Professor of Physics (1952). Georgia
Southern University, B.S., 1948; Columbia University, M.S., 1949.
KIRCHNER, ROBERT P., Associate Professor of Mechanical
Engineering (1962). Newark College of Engineering, B.S., 1962; M.S.,
1964; Rutgers University, Ph.D., 1968.*
KISUULE, BENON, Assistant Professor of Industrial and
Management Engineering (1985). Makerere University, B.S., 1974;
University of Wisconsin, M.S., 1976.
KLAPPER, JACOB, Professor of Electrical Engineering (1967). City
College of New York, B.E.E., 1956; Columbia University, M.S.E.E.,
1958; New York University, Eng.Sc.D., 1965.*
KNOX, DANA E., Assistant Professor of Chemical Engineering
(1983). Rensselaer Polytechnic Institute, B.S., 1977; M.E., 1978;
Ph.D., 1982.
KONON, WALTER, Associate Professor of Civil and Environmental
Engineering (1974). City University of New York, B.S.C.E., 1966;
M.S.C.E., 1970.*
KOPF, JOSEPH E., Associate Professor of Industrial and
Management Engineering (1975). Newark College of Engineering,
B.S.M.E., 1957; M.S.Mg't. Eng., 1962.*
KOPLIK, BERNARD, Professor of Mechanical Engineering and
Chairperson of the Department (1981). City College of New York,
B.M.E., 1955; Columbia University, M.S., 1957; Polytechnic Institute
of Brooklyn, Ph.D., 1966.*
KRISTOL, DAVID S., Professor of Chemistry (1966), Chairperson and
Graduate Advisor of Biomedical Engineering and Director of the
Center for Biomedical Engineering. Brooklyn College, B.S., 1958;
New York University, M.S., 1966; Ph.D., 1969.
KUHARETZ, BORIS, Associate Professor of Physics and Associate
Chairperson of the Department (1959). Columbia University, B.S.,
1951; M.S., 1961; Stevens Institute of Technology, Ph.D., 1980.
KUO, MARSHALL, C.Y., Professor of Electrical Engineering (1965).
National Taiwan University, B.S., 1954; Texas A & M University, M.S.,
1958; University of Michigan, Ph.D., 1964.*
KUPERSTEIN, IRA S., Assistant Professor of Civil and Environmental
Engineering (1970). City College of New York, B.C.E., 1963; M.C.E.
1968; New York University, Ph.D., 1973.*
LAMBERT, DONALD G., Associate Professor of Chemistry (1967).
Oklahoma State University, B.S., 1956; Virginia Polytechnic Institute,
M.S., 1963; Ph.D., 1965.
LANDSMAN, LEON D., Associate Professor of Physics (1958).
Columbia University, B.A., 1951; M.A., 1956.

LA SALLE, ANITA J., Associate Professor of Computer and
Information Science (1974). Newark College of Engineering,
B.S.M.E., 1964; New Jersey Institute of Technology, M.S.M.E., 1971;
Stevens Institute of Technology, Ph.D., 1980.
LAVERDA, MICHAEL J., Associate Professor of Economics (1956).
Upsala College, B.B.A., 1952; Rutgers University, M.B.A., 1954.
LEE, G. FRED, Distinguished Professor of Civil and Environmental
Engineering (1984). San Jose State College, B.A., 1955; University
of North Carolina, M.S.P.H., 1957; Harvard University, Ph.D., 1960.*
LEI, GEORGE Y., Associate Professor of Chemistry (1975). Ordnance
Engineering College of Taiwan, B.S., 1952; University of Windsor,
M.S., 1965; Polytechnic Institute of Brooklyn, Ph.D., 1970.
LEPTOURGOS, MILTIADIS, Assistant Professor of Civil and
Environmental Engineering (1984). City College of New York,
B.S.C.E., 1966; M.S.C.E., 1969.
LEVINSON, ALFRED, Assistant Professor of Economics (1981).
University of Pennsylvania, A.B., 1955; University of California at
Davis, M.A., 1976; University of California at Berkeley, Ph.D., 1978.*
LEWANDOWSKI, GORDON, Associate Professor of Chemical
Engineering (1977). Polytechnic Institute of Brooklyn, B.S., 1965;
M.S., 1966; Columbia University, Eng.Sc.D., 1970.*
LIES, MURRAY I., Associate Professor of Mathematics (1961) and
Acting Chair of the Department. Newark College of Engineering,
B.S.E.E., 1961; M.S.E.E., 1963; New York University, M.S., 1965;
Polytechnic Institute of Brooklyn, Ph.D., 1970.*
LINDEN, MARTIN J., Professor of Mechanical Engineering (1958).
State University, B.S.M.E., 1947; Newark College of
Engineering, M.S.M.E., 1956; Stevens Institute of Technology, D.Sc.,
1963.*
LIN, CHEN-CHONG, Research Professor, Chemical Engineering
(1982). National Taiwan University, B.S., 1951; Doshisha University,
M.S., 1958; Technische Universitat, Munchen, Dr. Rer. Nat., 1965.
LINN, KARL, Associate Professor of Architecture (1977). Kadoorie
Agriculture School, Palestine, Diploma in Agriculture, 1941; Psychotechnical Institute, Zurich, Switzerland, Diploma in Psychology, 1948;
New School of Social Research, M.A., 1956.†
LIONS, MICHAEL, Associate Professor of Mathematics (1954).
of Newark, B.A., 1942; United States Air Force, Certificate
in Meteorological Engineering (N.Y.U.), 1943; New York University,
M.S., 1950.
LISKOWITZ, JOHN W., Distinguished Professor of Civil and
Environmental Engineering (1970), Executive Director of the Institute
for Hazardous and Toxic Waste Management and Executive Director
of the Industry/University Cooperative Center for Research in
Hazardous and Toxic Substances (acting). Rutgers University, B.S.,
1952; Ph.D., 1962.
MARTIN, JAMES L., Associate Professor of Mechanical Engineering
(1965). Virginia Military Institute, B.S.C.E., 1952; Rutgers University,
M.S., 1957; Pennsylvania State University, Ph.D., 1964.*
MCCORMICK, JOHN E., Professor of Chemical Engineering (1962),
and Associate Chairperson of the Department of Chemical
Engineering, Chemistry, and Environmental Science. Iowa State
University, B.Sc., 1948; University of Cincinnati, Ph.D., 1957.*
MCDERMOTT, KEVIN J., Associate Professor of Industrial
Engineering (1982) and Director of the Center for Productivity
Assistance and Industry Consortium in CAD/CAM-Robotics. Newark
College of Engineering, B.S.E.E., 1965; Columbia University, B.S.I.E.,
1970; Fairleigh Dickinson University, Ed.D., 1975.*
MCHUGH, JAMES A.M., Associate Professor of Computer and
Information Science (1977), Associate Chairperson of
the Department and Graduate Advisor. Fordham University, A.B., 1965;
Courant Institute, New York University, Ph.D., 1970.
MEDSKER, LARRY, Associate Professor of Computer and
Information Science (1982). Indiana University, B.A., 1965; M.S.,
1967; Ph.D., 1971.
MEEGODA, NAMUNU, Assistant Professor of Civil and
Environmental Engineering (1985). University of Sri Lanka, B.S.,
1980; University of California, M.S., 1983; Ph.D., 1985.
MEOLA, ROBERT R., Professor of Electrical Engineering, and
Associate Chairperson of the Department (1974). Newark College
of Engineering, B.S., 1946; Stevens Institute of Technology, M.S 1949.
MEYER, ANDREW U., Professor of Electrical Engineering (1965).
Studies in Germany, B.S.; Northwestern University, M.S., 1958;
Ph.D., 1961.*
MIHALASKY, JOHN, Professor of Industrial Engineering (1956),
Associate Chairperson of the Department of Industrial and
Management Engineering and Graduate Advisor. Newark College of
Engineering, B.S.M.E., 1951; M.S., 1954; Rutgers University, M.B.A.,
1956; New York University, M.I.E., 1960; Columbia University, D.Ed.,
1973.*
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MILLER, EDWARD, Professor of Mechanical Engineering (1948), and
Associate Dean of Newark College of Engineering (1981). Newark
College of Engineering, B.S., 1948; University of Delaware, M.M.E.,
1949; Columbia University, M.A., 1951; Stevens Institute of
Technology, M.S., 1952; New York University, M.Aero.E., 1959.*
MILLS, MIRIAM K., Associate Professor of Human Resource
Management (1973). City College of New York, B.A., 1964; New York
University, M.P.A., 1969; Ph.D., 1978.
MILOJEVIC, PETRONIJE, Associate Professor of Mathematics
(1984). University of Belgrade, B.S., 1965; M.S., 1968; Rutgers
University, Ph.D., 1975.
MISRA, RAJ, Professor of Electrical Engineering (1962) and Director
of the Center for Reliability Research. Massachussetts Institute of
Technology, B.S., 1941; Cornell University, M.S., 1945; Ph.D., 1955.
MO, DAVID W., Assistant Professor of Industrial Engineering (1982).
University of Wisconsin, B.Sc., 1974; Iowa State University, M.Sc.,
1976; Ph.D., 1981.
MOORE, SANDRA V., Associate Professor of Architecture (1983).
Tuskegee Institute, B.A., 1967; Yale University, M.E.D., 1973; Harvard
University, Ed.D., 1982.
MOSHOS, GEORGE J., Professor of Computer and Information
Science (1968). University of Michigan, B.S., 1949; M.S., 1949; Case
Institute of Technology, Ph.D., 1965.
MOSTOLLER, MICHAEL, Associate Professor of Architecture (1983).
Rensselaer Polytechnic Institute, B.S., 1960; B. Arch., 1964; Harvard
University, M. Arch., 1969.t
MUKHERJI, PRITHVIRAJ, Assistant Professor of Computer and
Information Science (1985). University of Madras, B.S., 1967; M.S.,
1969; University of Rhode Island, Ph.D., 1976.
NAKAMURA, SACHIO, Assistant Professor of Mechanical
Engineering (1983). Kobe University (Japan), B.S.E.E., 1970;
M.S.E.E., 1972; University of Iowa, M.S.M.E., 1980; Ph.D., 1983.
NANTHAVANIJ, SUEBSAK, Assistant Professor of Industrial and
Management Engineering (1985). Chulalongkorn University, B.S.,
1979; University of Texas, M.S., 1981.
NATAPOFF, MARSHALL, Associate Professor of Physics (1956).
Cornell University, B.S., 1948; New York University, M.S., 1954;
Stevens Institute of Technology, Ph.D., 1968.
NEIDHARDT, W JAMES, Associate Professor of Physics (1962).
Stevens Institute of Technology, B.S.M.E., 1956; M.S., 1958; Ph.D.,
1962.
NIVER, EDIP, Assistant Professor of Electrical Engineering (1983).
Middle East Technical University (Turkey), B.Sc., 1970; M.Sc., 1973;
Ph.D., 1979.
OLENIK, THOMAS J., Associate Professor of Civil and Environmental
Engineering (1970). Newark College of Engineering, B.S.C.E., 1968;
M.S.C.E., 1970; Rutgers University, Ph.D., 1974.•
OZEL, FILIZ, Assistant Professor of Architecture (1985). Middle East
Technical University, B. Arch., 1970, M. Arch., 1980.
PADALINO, JOSEPH J., Professor of Electrical Engineering (1947).
Newark College of Engineering, B.S., 1944; University of
Pennsylvania, M.S., 1947; Brooklyn Polytechnic Institute, Ph.D.,
1963.*
PANDEY, SHYAM, Assistant Professor of Electrical Engineering
(1983). Banaras H. University, Varanasi, B.S., 1967; M.S., 1970;
Ph.D., 1978.
PAPPAS, MICHAEL J., Professor of Mechanical Engineering (1964).
Newark College of Engineering, B.S., 1959; M.S., 1964; Rutgers
University, Ph.D., 1970.*
PARKER, RICHARD C., Professor of Chemistry (1966). California
State College at Long Beach, B.S., 1962; University of Washington,
Ph.D., 1966.
PATTINSON, JOHN P., Professor of English and Chairperson of the
Department of Humanities (1965). Cambridge University, B.A., 1947;
M.A., 1949; New York University, Ph.D., 1968.
PAWEL, HANS E., Professor of Mechanical Engineering (1964).
Newark College of Engineering, B.S., 1956; M.S., 1966; Rutgers
University, Ph.D., 1974.*
PECK, CHARLES F., Jr., Professor of Civil and Environmental
Engineering (1970). Massachussetts Institute of Technology, S.B.,
1941; S.M., 1943; Sc.D., 1947.*
PEREZ, MANUEL, Professor of Mathematics (1971). City College of
New York, B.M.E., 1961; New York University, M.M.E., 1963; City
University of New York, Ph.D., 1968.*

PERL, YEHOSHUA, Associate Professor of Computer and
Information Science (1985). Bar-Ilan University, B.S., 1969;
Weizmann Institute, M.S., 1971, Ph.D., 1975.
PERLMUTTER, HOWARD D., Associate Professor of Chemistry
(1965). Lehigh University, B.A., 1959; New York University, M.S.,
1962; Ph.D., 1963.
PERNA, ANGELO J., Professor of Chemical and Environmental
Engineering (1967). Clemson University, B.S.Ch.E., 1957; M.S.Ch.E.,
1962; University of Connecticut, Ph.D., 1967.
PETROULAS, THEODORE, Assistant Professor of Chemical
Engineering (1984). National Technical University, Athens (Greece),
Diploma in Chemical Engineering, 1978; Purdue University, M.S.,
1980; University of Minnesota, Ph.D., 1984.
PLASTOCK, ROY A., Associate Professor of Mathematics (1975).
Brooklyn College, B.S., 1966; Yeshiva University, M.S., 1969; Ph.D.,
1972.
PROGELHOF, RICHARD C., Professor of Mechanical Engineering
(1967) and Director of the Center for Computer Integrated
Manufacturing (acting). Newark College of Engineering, B.S.M.E.,
1958; Stanford University, M.S.M.E., 1959; Lehigh University, Ph.D.,
1962.*
RAGHU, DORAIRAJA, Associate Professor of Civil and
Environmental Engineering (1977). Annamalai University (India),
B.E.(Hon.), 1961; Madras University (India), M.Sc.Engg., 1962;
University of Kentucky, M.S., 1972; Texas Tech University, Ph.D.,
1975.*
RAUSEN, JOHN, Associate Professor of Mathematics (1966). City
College of New York, B.Ch.E., 1944; Columbia University, M.A., 1948;
Ph.D., 1966.
REISMAN, OTTO, Assistant Professor of Physics and Industrial
Engineering (1962). City College of New York, B.S., 1957; New York
University, M.S., 1960; Ph.D., 1973.
REISMAN, STANLEY S., Professor of Electrical Engineering (1967).
Brooklyn Polytechnic Institute, B.S., 1962; Massachusetts Institute of
Technology, M.S., 1963; Brooklyn Polytechnic Institute, Ph.D., 1974.
RIGASSIO, JAMES L., Professor of Industrial Engineering and
Chairperson of the Department of Industrial and Management
Engineering (1958). Newark College of Engineering, B.S., 1948; Yale
University, M.Eng., 1949.*
RIGHTS, ROBERT M., Associate Professor of Engineering Graphics
(1954). Bethany College, B.A., 1950; Montclair State College, M.A.,
1952.
ROCHE, EDWARD C., Jr., Professor of Chemical Engineering (1967).
Stevens Institute of Technology, B.S., 1954; Harvard University, M.S.,
1958; Stevens Institute of Technology, Sc.D., 1967.*
ROSE, ROBERT H., II., Associate Professor of Electrical Engineering
(1947). Newark College of Engineering, B.S., 1944; Stevens Institute
of Technology, M.S., 1966.
ROSENSTARK, SOL, Associate Professor of Electrical Engineering
(1968). City College of New York, B.E.E., 1958; New York University,
M.E.E., 1961; Ph.D., 1966.*
ROTTER, NAOMI G., Associate Professor of Social Science (1977),
Skidmore College, B.A., 1963; New York University, Ph.D., 1974.
RUSSO, 0. LOUIS, Associate Professor of Physics (1963). Clarkson
Institute of Technology, B.S.E.E., 1952; Stevens Institute of
Technology, M.S.E.E., 1963; New Jersey Institute of Technology,
Dr.Eng.Sc., 1975.*
RYON, JOHN W., III, Associate Professor of Computer and
Information Science, (1974). Massachussetts Institute of Technology,
B.S., 1962; Stevens Institute of Technology, M.S., 1968; Ph.D., 1970.
SALEK, FRANKLIN, Professor of Civil and Environmental
Engineering (1968) and Co-Director of the Center for Water Resource
Management. Worcester Polytechnic Institute, B.S.C.E., 1959;
Rutgers University, M.S.C.E., 1967; Ph.D., 1969.*
SARIAN, EDWARD, Associate Professor of Computer and
Information Science (1977). Niagara University, B.S., 1964; University
of Michigan, M.S., 1967; Stevens Institute of Technology, Ph.D., 1977.
SAVIN, WILLIAM, Professor of Physics (1960). New Jersey Institute
of Technology, B.S., 1960; M.S., 1962; Rutgers University, Ph.D.,
1969.
SCHACHTER, HINDY L., Associate Professor of Social Science
(1979). Brooklyn College, B.A., 1966; New York University, M.A.,
1968; Columbia University, Ph.D., 1978.
SCHEINOK, PERRY A., Associate Professor of Mathematics (1983).
City College of New York, B.S., 1952; Indiana University, Ph.D., 1960.
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SCHER, JULIAN M., Associate Professor of Computer and
Information Science (1971) and Acting Chairperson of the
Department. Brooklyn College, B.A., 1965; New York University,
M.S., 1967; Ph.D., 1971.
SCHMERZLER, LAWRENCE J., Associate Professor of Mechanical
Engineering (1953). University of Texas, B.S., 1948; Newark College
of Engineering, M.S., 1956.*
SCHUMAN, ANTHONY, Assistant Professor of Architecture, (1979).
Wesleyan University, B.A., 1965; Columbia University, M.A., 1966;
M. Arch., 1970.t
SCHURING, JOHN, Assistant Professor of Civil and Environmental
Engineering (1982). Stevens Institute of Technology, B.E., (Hon.),
1974; University of Alaska, M.C.E., 1977.*
SENKEVITCH, ANATOLE, Jr., Associate Professor of Architecture
(1983). University of Texas (Austin), B.S. Arch. Studies, 1967;
University of Virginia, M. Arch., 1970; Cornell University, Ph.D., 1974.
SHILMAN, AVNER, Professor of Chemistry (1963). American
University of Beirut, Ph.C., 1945; Columbia University, M.S., 1953;
M.A., 1957; Polytechnic Institute of Brooklyn, Ph.D., 1961.
SHRESTHA, RAMESH L., Assistant Professor of Civil and
Environmental Engineering (1983). Tribhuvan University, B.S., 1970;
North East London Polytechnic, B.S., 1976; Oregon State University,
M.S., 1979; University of Wisconsin, Ph.D., 1983.
SINGH, MICHAEL P., Associate Professor of Electrical Engineering
(1984). University of Madras, B.E., 1964; University of Calcutta, M.E.,
1966; University of Southampton, Ph.D., 1975.
SOHN, KENNETH, Associate Professor of Electrical Engineering
(1966). Upsala College, B.S., 1957; Stevens Institute of Technology,
M.S., 1959; Ph.D., 1967.*
SPECTOR, MARION, Assistant Professor of Organizational Science
(1974). Brooklyn College, B.A., 1962; City College of New York,
M.B.A., 1966; Columbia University, M.A., 1968; New York University,
Ph.D., 1974.
SPITZ, HERBERT, Assistant Professor of Social Science (1964).
Brooklyn College, B.A., 1947; New School for Social Research, M.A.,
1963.
SRAN, KEWAL SINGH, Associate Professor of Mathematics (1982).
Punjab University, B.A., 1946; M.A., 1953; Oregon State University,
Ph.D., 1967.
STAMPER, EUGENE, Professor of Mechanical Engineering (1952).
City College of New York, B.M.E., 1948; New York University, M.M.E.,
1952.*
STEVENSON, BENJAMIN H., Jr., Associate Professor of Physics
(1965). Newark College of Engineering, B.S.M.E., 1962; Cornell
University, M.S., 1966; New York University, Ph.D., 1971.
STOCHAJ, JOHN J., Professor of Economics (1955). Boston
University, B.A., 1951; Rutgers University, M.A., 1956; New York
University. Ph.D., 1963.
STONE, GERALD P., Associate Professor of Industrial Engineering
(1966). City College of New York, B.Ch.E., 1939; Temple University,
Cert. in E.E. and Mar. E., 1941; New York University, M.Ad.E. in
Industrial Eng., 1944; Sc.Eng.D., 1949.*
STRANO, JOSEPH J., Professor of Electrical Engineering (1959) and
Chairperson of the Department (1976). Newark College of
Engineering, B.S., 1959; M.S., 1961; Rutgers University, Ph.D., 1969.*
SUCHOW, LAWRENCE, Professor of Chemistry (1964). City College
of New York, B.S., 1943; Polytechnic Institute of Brooklyn, Ph.D.,
1951.
SUN, BENEDICT C., Associate Professor of Mechanical Engineering
(1967) and Assistant Chairperson for Mechanical Technology.
National Taiwan University, B.S., 1955; Kansas State University, M.S.,
1959; University of Illinois, Ph.D., 1967.*
TASSIOS, DIMITRIOS, Professor of Chemical Engineering (1966).
National Technical University, Athens (Greece), Diploma, 1960;
University of Texas, M.S., 1964; Ph.D., 1967.
TAVANTZIS, JOHN, Associate Professor of Mathematics (1976).
Columbia College, B.A., 1962; Columbia School of Engineering, M.S.,
1966; New York University, Ph.D., 1976.
TEANEY, DALE, Associate Professor of Electrical Engineering (1983).
Pomona College, 1955; University of California, Ph.D., 1960.
THOMAS, GARY, Professor of Electrical Engineering, and Vice
President for Academic Affairs (1980). University of California at
Berkeley, B.S., 1960; M.A., 1962; Ph.D., 1967.
THOMAS, STAN S., Associate Professor of Industrial Engineering
(1971), University of Akron, B.S.M.E., 1950; Cornell University, M.S.,
1955; Purdue University, Ph.D., 1967.*

TOMKINS, REGINALD P.T., Associate Professor of Chemistry (1977).
Birkbeck College, University of Oxford, U.K., B.Sc., 1963; University
of London, U.K., Ph.D., 1966.
TOWFIK, NISSIM, Associate Professor of Physics (1955). Bombay
University, B.S., 1949; Columbia University, A.M., 1953.
TRATTNER, RICHARD, Professor of Chemistry and Environmental
Science (1967), Associate Chairperson and Graduate Advisor for
Environmental Science. City College of New York, B.S., 1959;
Brooklyn College, M.A. 1961; City University of New York, Ph.D.,
1967.
TROOP, WILLIAM J., Associate Professor of Electrical Engineering
(1963). Newark College of Engineering, B.S.E.E., 1963; M.S.E.E.,
1965; Stevens Institute of Technology, Ph.D., 1970.
TUROFF, MURRAY, Professor of Computer and Information Science
(1973), Associate Chairperson of the Department (1985) and Director
of the Center for Computerized Conferencing and Communications.
University of California, B.A., 1958; Brandeis University, Ph.D., 1965.
VENANZI, CAROL A., Assistant Professor of Chemistry (1982).
Catholic University of America, B.A., 1969; Johns Hopkins University,
M.A., 1970; University of California at Santa Barbara, Ph.D., 1978.
VEROY, BORIS, Professor of Computer Science (1985). Odessa
State University (U.S.S.R.), M.S., 1957; Latvia State University
(U.S.S.R.), Ph.D., 1964.
VORONKA, ROMAN W., Professor of Mathematics (1962). Newark
College of Engineering, B.S.E.E., 1962; M.S.E.E., 1964; New York
University, M.S., 1967; Ph.D., 1974.
WALL, DONALD, Associate Professor of Architecture (1974).
University of Manitoba, B. Arch., 1958; Cornell University, M. Arch.,
1959; Catholic University, D. Arch., 1970.
WASON, HARRINDER S., Assistant Professor of Electrical
Engineering (1984). Birla Institute of Technology and Science, Pilani,
India, B.E., 1974; Rutgers University, M.S., 1976; Ph.D. 1984.
WEBB, MICHAEL, Associate Professor of Architecture (1978).
Regent Street Polytechnic, London, Diploma.
WECHARATANA, METHI, Associate Professor of Civil and
Environmental Engineering (1982). Chulalongkorn University, B.E.,
1976; Asian Institute of Technology, M.E., 1978; University of Illinois,
Ph.D., 1982.
WEISMAN, LESLIE, Associate Professor of Architecture (1975).
Wayne State University, B.F.A., 1967; University of Detroit, M.A.,
1973.
WEST, TROY, Associate Professor of Architecture (1975). Carnegie
Institute of Technology, B. Arch., 1958; M. Arch., 1965.t
WHITMAN, GERALD MARTIN, Professor of Electrical Engineering
(1970) and Assistant Vice President for Academic Affairs-Research
and Graduate Studies (1985). Queens College, CUNY, B.S., 1963;
Columbia University, B.S.E.E., 1963; Polytechnic Institute of
Brooklyn, M.S., 1967; Ph.D., 1969.
WILSON, CHARLES E., Professor of Mechanical Engineering (1956).
Newark College of Engineering, B.S., 1953; M.S., 1958; New York
University, M.S.E.M., 1962; Polytechnic Institute of Brooklyn, Ph.D.,
1970.*
WOLF, CARL, Professor of Management Engineering (1961). City
College of New York, B.B.A., 1951; Columbia University, M.S., 1954;
New York University, Ph.D., 1971.*
WONG, WING T., Assistant Professor of Chemical Engineering
(1981). University of Toronto, B.Sc., 1973; M.Sc., 1975; Princeton
University, Ph.D., 1980.
YU, YI-YUAN, Professor of Mechanical Engineering, (1981). Tientsin
University, B.S., 1944; Northwestern University, M.S., 1950; Ph.D.,
1951.
ZAMBUTO, MAURO H., Distinguished Professor of Electrical
Engineering (1962). University of Rome and Padua (Italy), Ph.D.,
1944.
ZAMES, FRIEDA, Assistant Professor of Mathematics (1972).
Brooklyn College, B.S., 1954; New York University, M.S., 1966; Ph.D.,
1972.
ZANER, THEODORE, Professor of Human Resource Management
(1965) and Graduate Advisor. City College of New York, B.S., 1940;
Columbia University, M.A., 1949; Ed.D., 1955.
ZDEPSKI, M. STEPHEN, Associate Professor of Architecture (1974).
Syracuse University, B. Arch., 1969; University of Pennsylvania, M.
Arch., 1970.t
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Adjunct Faculty and Special Lecturers
ALBRIGHT, PAUL L., Organizational and Social Studies (1983).
Georgetown University, B.S., 1950; New York University, M.B.A.,
1984.
BATTIFARANO, ERNEST, Mathematics (1985). New York University,
B.S., 1973, M.S., 1975, Ph.D., 1984.
BENSON, JACOB, Mathematics (1981). Rutgers University, M.S.E.E.,
1953, Ph.D., 1967.
BUECHEL, FREDERICK, Biomedical Engineering (1985). Seton Hall
University, B.A., 1967; New Jersey Medical School, M.D., 1971.
BYRNE, MICHAEL, Industrial and Management Engineering (1977).
Notre Dame University, B.S.M.E., 1959; Newark College of
Engineering, M.S.M.E., 1963.*
CIBORSKI, JOHN M., Industrial and Management Engineering
(1975). Purdue University, B.S.Ch.E., 1939; Harvard University, M.S.,
1940; Purdue University, D.E., (Hon.), 1967; Fairleigh Dickinson
University, M.A., 1979.
CONLEY, ROBERT J., F.M.S., Chemical Engineering and Chemistry
(1981). Marist College, B.A., 1963; Brown University, M.A.T., 1968;
Ph.D., 1971.
DIB, ALBERT, Industrial and Management Engineering (1952).
Brooklyn College, B.A., 1947; St. Johns University, J.D., 1951.
DIDOMENICO, DONALD M., Industrial and Management Engineering
(1984). Newark College of Engineering, B.S.C.E., 1963; M.S.I.E.,
1966; Ph.D., 1976; Seton Hall University, J.D., 1980.
DURAN, WALTER, Biomedical Engineering (1985). Catholic
University of Chile, Ph.D., 1965; Duke University, Ph.D., 1974.
GESKIN, ERNEST S., Mechanical Engineering (1984).
Dnepropetrovsk Institute of Metallurgy (U.S.S.R.), M.S., 1957;
Moscow Institute of Steel and Alloys (U.S.S.R.), Ph.D., 1967.
GLEASON, BRIAN J., Computer and Information Science (1985).
New Jersey Institute of Technology, B.S., 1983.
GOLDBERG, LUDMILLA, Mathematics (1982). Moscow State
University, B.S., Mathematics, 1957, M.S., Mathematics, 1958, Ph.D.,
Mathematics, 1972.
GORDON, ARTHUR, Organizational and Social Sciences (1950).
Newark College of Engineering, B.S., 1943, M.S., 1950.
HOWERY, JOHN W., Industrial and Management Engineering (1982).
Newark College of Engineering, B.S.M.E., 1954; Seton Hall
University, M.B.A., 1966.
HUNDERT, IRWIN, Chemical Engineering and Chemistry (1983). City
College of New York, B.S.C.E., 1945; New York University, M.S.C.E.,
1948.
HUTTER, ROBERT, Biomedical Engineering (1985). Syracuse
University, B.A., 1950; State University of New York at Syracuse,
M.D., 1954.
KIM, IHNSUP, Computer and Information Science (1985). Sogang
University, B.S., 1980; New Jersey Institute of Technology, M.S.,
1984.
KIM UING, W., Civil and Environmental Engineering. Korean Military
Academy, Seoul (Korea), B.S., 1963; Pennsylvania State University,
M.S., Environmental Engineering, 1973.
KONONENKO, OLEG K., Chemistry (1976). State University,
Kharkov, (Ukraine), Chemist, 1939; Ukr. Technical University,
Munich, M.S., 1948; Ph.D., 1949.
KOUNTOURAS, HARRY V., Mechanical Engineering (1983). City
College of New York, B.M.E., 1971, M.M.E., 1973.
LALLY, JAMES K., Organizational and Social Sciences (1983).
Baruch College of City University of New York, B.B.A., 1976.

LAXMINARAYAN, SWAMY, Biomedical Engineering (1985).
University of Mysore, India, B.S., 1957; University of Southampton,
England, Ph.D., 1966.
LEVINE, DANA B., Chemistry (1976). Barnard College, B.A, 1962;
Columbia University, Ph.D., 1967.
LONEY, NORMAN W., Mathematics (1985), New Jersey Institute of
Technology, B.S., 1977, M.S., 1985.
LUNDY, JOSEPH, Biomedical Engineering (1985). Cooper Union,
B.M.E., 1950; New Jersey Institute of Technology, D.Sc., 1969.
MAYOTT, CLARENCE W., Mechanical Engineering (1984). University
of Hartford, B.S., 1974; Clemson University, M.S., 1975.
MELNICK, GERALD, Organizational and Social Sciences (1983).
Fairleigh Dickinson University, B.A., 1961; Yeshiva University, M.A.,
1968, Ph.D., 1972.
MILANO, GERALDINE B., Mechanical Engineering (1981). Newark
College of Engineering, B.S., 1972; New Jersey Institute of
Engineering, M.S., 1978.
MORES, ROBERT, Industrial and Management Engineering (1982).
New Jersey Institute of Technology, B.S.I.A., 1979, M.S., 1981.
NATELSON, BENJAMIN, Biomedical Engineering (1985). University
of Pennsylvania, B.A., 1963, M.D., 1967.
OLSEN, ROY H., Civil and Environmental Engineering. Stevens
Institute of Technology, B.S.E., 1963; Newark College of Engineering,
M.S.C.E., 1965; Oklahoma State University, Ph.D., 1968.
PRESSMAN, WALTER, Mathematics (1981). City College of New
York, B.S., 1941; New York University, M.S., 1953, Ph.D., 1960.
PUSILLO, ANTHONY J., Jr., Industrial and Management Engineering
(1982). Newark College of Engineering, B.S.I.E., 1975, M.S.E.M.,
1977; Rutgers University, M.B.A., 1982.
REISZ, PETER, Industrial and Management Engineering (1975).
Northeastern University, B.S.E.E., 1960; Fairleigh Dickinson
University, M.B.A., 1972.*
RIPS, ERVINE M., Electrical Engineering, (1958). Massachusetts
Institute of Technology, B.S., 1942; Carnegie Institute of Technology,
M.S., 1947.*
RITTER, ARTHUR, Biomedical Engineering (1981). CUNY, B.S.,
Chemical Engineering, 1961; University of Rochester, M.S., 1968,
Ph.D., Chemical Engineering, 1970.
RUSH, BENJAMIN, Biomedical Engineering (1985). University of
California, Berkeley, B.A., 1944; Yale University, Medical School,
M.D., 1948.
SARKAR, SAMIR K., Mechanical Engineering (1980). Punjab
University, B.S.M.E., 1960; Indian Institute of Science, M.Eng., 1963;
New York University, M.Eng., M.E., 1966; M.Eng. Nuc.E., 1975.
SCHMEIDLER, JAMES, Mathematics (1983). Yale University, B.A.,
1961; Columbia University, Ph.D., 1976.
SEREICO, PETER, Civil and Environmental Engineering (1973).
Newark College of Engineering, B.S.C.E., 1961, M.S.C.E., 1971.
SIMON, MICHAEL S., Industrial and Management Engineering.
Rensselaer Polytechnic Institute, B.S., 1963; University of Maryland,
J.D., 1965.
SINNOTT, JOHN P., Industrial and Management Engineering (1974).
United States Naval Academy, B.S., 1953; United States Air Force
Institute of Technology, M.S., 1956; Chase College School of Law,
J.D., 1960.
STANTON, GEORGE B., Jr., Industrial and Management
Engineering. Polytechnic Institute of Brooklyn, B.Ch.E., 1945;
M.Ch.E., 1948; New York University, M.B.A., 1975.
STEWART, ALAN J., Mathematics (1981). Northeastern University,
B.S.M.E., 1952; Adelphi University, M.S., 1961; Ph.D., 1971.
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STIVAROS, CONSTANTINE, Computer and Information Science
(1985), Aristotelian University, B.S., 1983; New Jersey Institute of
Technology, M.S., 1985.
TSAI, CHARLES M., Chemical Engineering (1982). National Taiwan
University, B.S.Ch.E., 1968; University of Mississippi, M.S.Ch.E.,
1972; New Jersey Institute of Technology, Dr.Eng.Sc., 1982.*
VIVIANI, ALBERT S., Industrial and Management Engineering (1976);
Computer and Information Science. Rutgers University, B.A., 1968;
Stevens Institute of Technology, M.S., 1971; Newark College of
Engineering, M.S.I.E., 1975.

WANG, RUEY H., Visiting Professor of Chemical Engineering (1982).
Ordinance Engineering College of China, B.S.Ch.E., 1947; Oregon
State University, M.S.Ch.E., 1957; University of Texas, Ph.D., 1963.
WEISSMAN, WILLIAM K., Adjunct Research Professor (1972).
Dartmouth College, A.B., 1950; Jefferson Medical College, M.D.,
1956.
WERDER, WALTER, Industrial and Management Engineering (1976).
Rutgers University, B.S.C.E., 1949; Stevens Institute of Technology,
M.S., 1953.
ZEY, MICHAEL, Organizational and Social Sciences (1985). Hunter
College, B.S., 1970; Rutgers University, M.S., 1977, Ph.D., 1980.

WALSH, DANIEL S., Industrial and Management Engineering (1974).
Newark College of Engineering, B.S.M.E., 1963; Fairleigh Dickinson
University, M.B.A., 1969; New Jersey Institute of Technology,
M.S.Mgt.E., 1974.*

Emeritus Faculty
ANDERSON, ROBERT E., Professor of Electrical Engineering (1949).
Newark College of Engineering, B.S., 1939; University of New
Hampshire, M.S., 1948.*
GOLDSTEIN, IRVING R., Professor of Management Engineering
(1947). Newark College of Engineering, B.S., 1939; Stevens Institute
of Technology, M.S., 1947.*
HAZELL, WILLIAM, Jr., President of Newark College of Engineering
(1933). Newark College of Engineering B.S.E.E., 1930; M.Eng.Ed.,
1960; Jersey City State College, Dr. of Letters, 1963.*
HOFFMAN, PAUL 0., Distinguished Professor of Physics and
Chairperson of the Department (1933). Newark College of
Engineering, B.S., 1933; Columbia University, A.M., 1938; New York
University, Ph.D., 1950.
JAFFE, WILLIAM J., Distinguished Professor of Industrial
Engineering (1946). New York University, B.S., 1930; Columbia
University, M.A., 1931; M.S., 1941; New York University, Engr.Sc.D.,
1953.*
JOFFE, JOSEPH, Distinguished Professor of Chemical Engineering
and Chairperson of the Department (1932). Columbia University,
A.B., 1929; B.S., 1930; M.A., 1931; Ph.D., 1933.*
JORDAN, WILLIAM, Ill, Professor of Electrical Engineering (1929).
University of Pennsylvania, B.S., 1927; Stevens Institute of
Technology, M.S., 1942.*
KEEFFE, GEORGE C., Professor of Chemical Engineering and
Associate Chairperson of the Department (1936). Newark College of
Engineering, B.S., 1932; Ch.E., 1935; New York University, M.S.,
1936.*
KONOVE, CARL, Professor of Mathematics (1937) and Associate
Chairperson of the Department. Newark College of Engineering,
B.S.Ch.E., 1937; Montclair State College, M.A., 1941.
KOREN, CHARLES J., Professor of Mathematics (1956). New York
City College, B.S., 1930; Columbia University, M.A., 1931; Ed.D.,
1933.
KREPS, SAUL I., Professor of Chemical Engineering (1949). City
College of New York, B.S., 1937; University of Illinois, M.S., 1938;
University of Pennsylvania, Ph.D., 1941; Polytechnic Institute of
Brooklyn, B.Ch.E., 1948.
LEHMAN, FREDERICK G., Distinguished Professor of Civil
Engineering (1947). City University of New York, B.C.E., 1938;
Massachusetts Institute of Technology, S.M., 1939; Sc.D., 1960.*
LUBIN, JAMES L., Associate Professor of Industrial Relations (1948).
Montclair State College, B.S., 1948; M.A., 1950.

POLANER, JEROME L., Professor of Mechanical Engineering (1938).
Newark College of Engineering, B.S., 1938; Stevens Institute of
Technology, M.S., 1951.*
RAMBERG, EIVIND G. F., Distinguished Professor of Civil
Engineering and Acting Vice President for Business Affairs (1942).
Polytechnic Institute of Brooklyn, B.C.E., 1937; M.C.E., 1941.*
REFF, ISRAEL, Professor of Physics (1954). Cooper Union,
B.S.Ch.E., 1938; Indiana University, A.M., 1951; Ph.D., 1953.
RUSSELL, FREDERICK ARTHUR, Distinguished Professor of
Electrical Engineering and Special Assistant to the President for
Institutional Research (1937). Newark College of Engineering, B.S.,
1937; Stevens Institute of Technology, M.S., 1941; Columbia
University, D.Engr.Sc., 1953.*
SAGURTON, JAMES, Professor of Physics (1946). Seton Hall
University, B.S., 1942; Columbia University, M.S., 1945; Institute of
St. Thomas, Ph.D., 1958.
SALAMONE, JEROME J., Professor of Chemical Engineering (1948).
City College of New York, B.Ch.E., 1942; New York University,
M.Ch.E., 1947; Engr. Sc. D., 1954.*
SMITHBERG, EUGENE H., Professor of Mechanical Engineering and
Dean of the Graduate Division (1950). College of the City of New York,
B.M.E., 1943; Polytechnic Institute of Brooklyn, M.M.E., 1949; New
York University, D.Eng.Sc., 1961.
THOM, GEORGE B., Professor of Mechanical Engineering and
Chairperson of the Department (1949). Lehigh University, M.E., 1920;
M.S., 1932; M.A., 1935.*
VAN HOUTEN, ROBERT W., President of Newark College of
Engineering (1930). Newark College of Engineering, B.S., 1930; C.E.,
1932; Rider College, D.Sc., 1955; Stevens Institute of Technology,
D.Eng., 1955; Clarkson College of Technology, Sc.D., 1956; Newark
State College, Litt. D., 1961; Seton Hall University, LL.D., 1966;
Newark College of Engineering, D.Eng., 1970.*
WENISH, WERNER J., Associate Professor of Chemistry (1963).
Massachusetts Institute of Technology, B.S., 1943; New York
University, M.S., 1949; Ph.D., 1955.
ZATZKIS, HENRY, Distinguished Professor of Mathematics (1953).
Ohio State University, B.S., 1942; Indiana University, M.S., 1944;
Syracuse University, Ph.D., 1950.
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Map of the NJIT Campus

KEY TO MAP
Campbell Hall
The Center
Cafeteria, Pub, Bookstore,
Ballroom, Meeting Rooms
Colton Hall
Cullimore Hall
Eberhardt Hall
Entwisle Physical Education Bldg
Faculty Memorial Hall
Mechanical Engineering Center
Residence Hall 1
Residence Hall 2
Specht Building
Theater
Tiernan Hall
Van Houten Library
Weston Hall
Wilson Alumni Center
Parking
Guest Parking
Newark City Subway
(Warren St. Station)
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TRAVEL DIRECTIONS TO
NEW JERSEY INSTITUTE
OF TECHNOLOGY
New Jersey Institute of Technology may be reached via
the Garden State Parkway and
New Jersey Turnpike from
north and south, and via Interstate Route 280 from east and
west.
Garden State Parkway: Take
exit 145 to Route 280 East,
then follow Route 280 Eastbound directions below.
New Jersey Turnpike: Take
exit 15W to Route 280, then
follow 280 Westbound
directions below.
Route 280 Eastbound: Follow signs marked King Bouleyard-Harrison. Take King
Boulevard Exit 14A and turn
right at traffic light. Campus is
one block past the third traffic
light.
Route 280 Westbound: Take
Broad Street Exit 15. Turn left
at foot of ramp. Go one short
block to stop sign, then turn
left on King Boulevard. Campus is one block past the
fourth traffic light.

Routes 1, 9, and 22: Take exit
marked Newark which leads
to McCarter Highway (Route
21). Travel through city and
turn left onto Raymond Bouleyard. Campus begins at the
end of the boulevard.
New York Thruway: New
York Thruway Exit 14A connects directly to the Garden
State Parkway. Then follow the
Parkway directions above.
George Washington Bridge:
Follow N.J. Turnpike south to
Exit 15W onto Route 280
West. Then follow Route 280
directions Westbound above.
Lincoln Tunnel: Proceed
westbound on Route 3 to New
Jersey Turnpike. Follow Turnpike south to Exit 15W onto
Route 280 West. Then follow
Route 280 directions Westbound above.
Holland Tunnel: Follow signs
to N.J. Turnpike, and take
Turnpike North to Exit 15W
onto Route 280. Then follow
Route 280 directions Westbound above.

Visitor Parking at the NJIT
campus is controlled from a
security station on Bleeker St.
Visitor parking must be reserved in advance through
your host. Other parking is
available on campus during
weekend activities and special
events.
OTHER TRANSPORTATION
SYSTEMS
From Newark International
Airport: A minibus (Newark
Airlink) connects the airport
with Newark's Pennsylvania
Railroad Station. Bus, subway,
and taxi connections may be
obtained at the station.
Newark Erie-Lackawanna
Railroad Station: Taxi
service only.
Newark Pennsylvania Railroad Station: Connections to
the NJIT campus may be
made by taxi, city subway or
bus service from the station.
Visitors should seek
assistance for departure points and
bus numbers from station
representatives.
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Campus Directory
Academic Affairs
Room 32E
Administrative Offices
Eberhardt Hall
Cullimore Hall
The Center
Admissions
(Undergraduate)
The Center-2nd floor
(Graduate) Room 612M
Aerospace Studies
Room 210F
Affirmative Action
Room 26E
Alumni Affairs
Wilson Alumni Center
Architecture, School of
Room 400C
Bookstore
The Center—lower level
Cafeteria
The Center-1st floor
Chemical Engineering,
Chemistry and
Environmental Science
Room 151T
Civil and Environmental
Engineering
Room 211C

Computer Services
Room 218L
Computer and
Information Science
Room 300W
Continuing Education
Room 612M
Cooperative Education
Room 210M
Counseling Center
Room 37E
Dean of Engineering
Room 210M
Dean of Student Services
Room 33E
Dean of Third College
Room 35E
Development
Eberhardt Hall-1st
floor
Division of Technology
Room 210M
Electrical Engineering
Room 150T
Extension Programs
Room 414M
Finance Office
Room 206M
Foundation at NJIT
Eberhardt Hall-1st
floor

Graduate Division
Room 610M
Health/Physical
Education/Athletics
Entwisle Physical
Education Building
Humanities
Room 314M
Industrial and
Management Engineering
Room 502W
Operations
Room 22E
Organizational and Social
Sciences
Room 402M
Information Switchboard
Room 112M—Dial "0'
Instructional Media
Room 111H
Mailroom
Room B06M
Mathematics
Room 305M
Mechanical Engineering
Room 204B
Personnel Office
Room 211M
Physical Plant Office
Specht Building

Physics
Room 463T
Placement Office
Room 212M
President's Office
Room 28E
Publications
Eberhardt Hall-1st
floor
Public Relations
Eberhardt Hall-1st
floor
Purchasing
Room B10E
Registrar
The Center-2nd floor
Research
Room 610M
Security
Specht Building
Seminar Rooms
The Center
Special Services
Room B30A-E

Academic Calendar 1986-1988

Directory for Correspondence

Most offices of the Institute are open between the hours of 8:30 a.m.
and 4:30 p.m., Monday through Friday during the Academic Year.
For the convenience of students, many off ides, including the Registrar's Office, the Finance Office, and the Graduate Division maintain
evening hours. These hours vary and students should contact an
office before visiting. During the summer, most offices are open
between 9 a.m. and 4 p.m. Students should contact the office concerned before visiting outside these times.

Mailing Address: New Jersey Institute of Technology
Newark, New Jersey 07102
Telephone Number: (201) 596-3000 (Main Switchboard).
Admissions: Graduate Division
For admissions information and requests for publications, contact
the director of the graduate division. Telephone: (201) 596-3460
Alumni Activities:
Contact the alumni director. Telephone: (201) 596-3441
Business Matters:
Contact the business office. Telephone: (201) 596-3150/3155
Division of Continuing Education:
Contact the director. Telephone: (201) 596-3060
Financial Aid:
Contact the Graduate Division. Telephone: (201) 596-3460
Foundation at New Jersey Institute of Technology:
Contact the vice-president for development. Telephone: (201)
596-3456
Placement:
Contact the director of placement. Telephone: (201) 596-3643
Plant, Equipment, and Utilities:
Contact the director of physical plant. Telephone: (201) 596-3122
Student Services:
Office of the dean of student services. Telephone: (201) 596-3466

Spring Semester 1986
First day of classes
Spring Recess
Good Friday
Last day of classes
Final exam period

Tuesday, January 21, 1986
Monday, March 17 through
Saturday, March 22
Friday, March 28
Saturday, May 6
Monday, May 8 through
Saturday, May 14

Fall Semester 1986
First day of classes
Thanksgiving Recess
Final exam period

Tuesday, September 2
Thursday, November 27 through
Sunday, November 30
Thursday, December 11 through
Friday, December 19

Spring Semester 1987
First day of classes
Spring Recess

Tuesday, January 20
Sunday, March 15 through
Sunday, March 22
Good Friday
Friday, April 17
Last day of classes
Tuesday, May 5
Final exam period
Thursday, May 7 through
Wednesday, May 13
The Institute reserves the right to make changes to this calendar.
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67
3
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4
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Program and Faculty
38
Courses
67
Management Engineering
36
Program and Faculty
Courses
65
86
Map of Campus
7, 13
Master's Degree Programs
Mechanical Engineering
40
Program and Faculty
Courses
69
Mechanics (courses)
52
Multiple Registration
14

9

14

68
17

Thesis or Project
16
Transfer of Credit
14
Transfer Students, Admission of
Travel Directions
86
Tuition and Fees
10
Tuition Remission
12

5

Identification Card
15
Independent Study
15
Industrial Engineering
Program and Faculty
36
Courses
64
International Students
5
International Students, Admission of
Interruption of Studies
16

67
67

15

9
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